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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 

display device which realizes a multi- gradation display t|fe|5 M 

and a moving video picture display which reducing the 
power consumption and the cost 

SOLUTION: Still— Frame picture data are transferred from j5[ 
the CPU 304 to memory in a data driver 307 (307-1 to if 
307-4). Moving video picture data which require multi- 
gradation display are processed by a moving video 
picture driver 311 and sent to the data driver 307 
through a panel 302. The regions of still- frame picture 
and moving picture in a liquid crystal panel 309 are 
preset in a register. In the still-frame picture display 
region, a selector selects the still- frame picture data 
sent from the memory. In the moving picture display 
region, the selector selects the moving picture data sent 
from the bus 302. The register, the latch, and the liquid 
crystal drive circuit impresses liquid crystal drive voltage 
on the data line of the liquid crystal panel 309 based on 
the data outputted by the selector. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] A data driver which outputs liquid crystal driver voltage which is characterized by 
providing the following, and which is impressed to the data line of a liquid crystal panel 
according to an indicative data into which it is inputted from the outside A data bus into 
which an indicative data is inputted from the exterior An address bus into which the address 
is inputted from the exterior The data-processing system which is equipped with the output 
bus for outputting the data by which reading appearance was carried out from the display 
memory and this display memory for memorizing an indicative data, once stores in the field 
i on the above-mentioned display memory which becomes settled based on the 
above-mentioned address into which the indicative data inputted through the 
above-mentioned data bus was inputted through the above-mentioned address bus, reads 
after that to the order which was able to define separately the indicative data which stored in 
this display memory, and outputs through the above-mentioned output bus A voltage output 
means to output liquid crystal driver voltage according to data sent through a bus of a 
direction chosen by selection means to choose either an output bus of the above-mentioned 
data-processing system or the above-mentioned data buses, and the above-mentioned 
selection means 

[Claim 2] It is the data driver according to claim 1 carry out that the above-mentioned 
selection means is what is constituted including a selector which chooses either the 
above-mentioned data bus or an output bus of the above-mentioned data-processing system 
according to directions from memory which stores selection information used as criteria of 
selection, a directions circuit which outputs selection directions according to the 
above-mentioned selection information, and the above-mentioned directions circuit as the 
feature. 

[Claim 3] It is the data driver according to claim 2 carry out that it is what issues the 
directions which choose the above-mentioned data bus, and takes out in the directions which 
choose the output bus of the above-mentioned data-processing system when other as the 
feature during the period when the data which should be outputted to the field where the 
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above-mentioned selection information specified a field on the above-mentioned liquid crystal 
panel, and the above-mentioned directions circuit was specified by the above-mentioned 
selection information is sent through the above-mentioned data bus. 

[Claim 4] The above-mentioned selection information is a data driver according to claim 3 
characterized by specifying a field which displays an animation on the above-mentioned 
liquid crystal panel. 

[Claim 5] the 1st gradation control circuit where the above-mentioned data-processing system 
performs gradation control based on an indicative data by which reading appearance was 
carried out from the above-mentioned display memory having - this - a data driver 
according to claim 1, 2, 3, or 4 characterized by being what outputs data after gradation 
control by the 1st gradation control circuit was performed through the above-mentioned 
output bus. 

[Claim 6] A gradation control circuit of the above 1st is a data driver according to claim 5 
characterized by being what performs the above-mentioned gradation control by FRC method. 
[Claim 7] the 2nd gradation control circuit which performs gradation control based on the 
above-mentioned data sent through a bus of a direction where the above-mentioned 
voltage-output means is chosen by the above-mentioned selection means - having - this - a 
data driver according to claim 1, 2, 3, 4, 5, or 6 characterized by to be what outputs voltage 
obtained by gradation control by the 2nd gradation control circuit as the above-mentioned 
liquid crystal driver voltage. 

[Claim 8] A gradation control circuit of the above 2nd is a data driver according to claim 7 
characterized by being what performs the above-mentioned gradation control by PWM or AM 
method. 

[Claim 9] It is the liquid crystal display which is equipped with claims 1, 2, 3, 4, 5, 6, and 7 or 
a data driver given in eight, and a data controller that processes an indicative data, and is 
characterized by the above-mentioned data controller being what outputs data for a result of 
the above-mentioned processing to the above-mentioned data driver through the 
above-mentioned data bus. 

[Claim 10] the 3rd gradation control circuit where the above-mentioned data controller 
performs gradation control to an indicative data having this a liquid crystal display 
according to claim 9 characterized by being what outputs data obtained by gradation control 
by the 3rd gradation control circuit. 

[Claim 11] A gradation control circuit of the above 3rd is a liquid crystal display according to 
claim 10 characterized by being what performs the above-mentioned gradation control by 
FRC method. 

[Claim 12] gradation control by gradation control circuit of the above 1st, gradation control by 
gradation control circuit of the above 2nd, gradation control by gradation control circuit of the 
above 3rd, and ** ■■ a liquid crystal display according to claim 10 characterized by performing 
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a gradation display by combining at least two. 

[Claim 13] An information processor characterized by having a liquid crystal display 
according to claim 10, 11, or 12. 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid crystal 

display and information processor which used a data driver and this. 

[0002] 

[Description of the Prior Art] The liquid crystal display is strongly expected low -power- ization 
not only for the purpose of improvement in display quality but for the purpose of loading to a 
pocket mold device. Therefore, display memory was built in the data driver LSI, and 
lowpowerization was in drawing by lowspeedizing access frequency to the memory which 
stored the indicative data. Hereafter, such a conventional liquid crystal display is explained 
using drawing 18 , drawing 19 , and drawing 20 . 

[0003] The body block diagram of a liquid crystal display and drawing 20 of system 
configuration drawing using the liquid crystal driver with built-in memory of the former 
[ drawing 18 ] and drawing 19 are block diagrams with a detailed liquid crystal driver with 
built-in memory. What was shown here is a liquid crystal display which drives the liquid 
crystal panel 109 of 320x480 dots using four data drivers LSI 107 of 160 outputs. 
[0004] In drawing 18 , the address bus attached sign"101." the same - " - 102 - " - a data bus 
■■ " - 103 - " - a control signal - a line - " - 104 - " - CPU - " - 105 - " - memory - " - 106 - 

11 - an I/O device - - 107 one - " " - 107 four - - display memory - having 

built - data a driver - LSI - " - 108 - " - a scanning circuit " - 109 - " - a liquid crystal 
panel In addition, the data driver LSI 107*1 to 107 4 may only be generically called the data 
driver LSI 107. 

[0005] In drawing 19 and drawing 20 , the oscillator circuit for a display attached sign"201." It 
is the signal line which similarly transmits the control signal with which "202" shows the 
power circuit of a liquid crystal driver, and "203-r tM 203-4" shows the arrangement location of 
the data driver LSI 107- 1 to 107-4. Hereafter, a control signal 203- 1 to 203 4 may only be 
generically called a control signal 203. A line for a signal line for "204" to transmit a 
.display-control signal and "205" to supply the supply voltage for scanning circuits and "206" 
have pointed out the line for supplying the supply voltage for data driver LSI 107. The address 
administration circuit where "207" performs address control corresponding to a control signal 
203, A signal line for "208" to transmit the column address obtained by address control by the 
address administration circuit 207, A signal line for "209" to transmit the row address of the 
display memory which performed address control in the address address administration 
circuit 207, The timing-control circuit where "210" generates the various control signals of the 
data driver LSI 107 interior based on a control signal 103, A signal line for "211" to transmit 
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the control signal which controls I/O of an indicative data, A signal line for "212" to transmit 
the control signal which controls the row address 218 for a display, A signal line for "213" to 
transmit the control signal which controls a selector 221, A signal line for a signal line for 
"214" to transmit a latch signal and "215" to transmit the control signal which controls 
alternating currentization of liquid crystal actuation, A signal line for the display address 
counter with which "217" generates the display address, and "218" to transmit the row 
address for a display, the I/O buffer to which "219" performs congruence directional control of 
data, and "220" have pointed out the data bus for transmitting data. As for the selector as 
which "221" chooses either the address for a display or the addresses which have been sent 
from the system (CPU104 grade), and "222", the selector 221 has pointed out the signal line 
for transmitting the row address chosen and outputted. The signal line for transmitting the 
selection signal with which the column address decoder generated "223" and the column 
address decoder 223 generated "224", and "225" point out the data selector of display memory 
229, and "226" has pointed out the data bus of display memory 229. "227" has pointed out the 
row address decoder. The display memory to which "229" holds an indicative data (a memory 
cell, RAM), The signal line for transmitting the control signal with which "230" controls the 
display data bus from display memory 229, and "231" controls FRC data, A signal line for the 
FRC data circuit where "232" generates the data of FRC, and "233" to transmit FRC data, The 
FRC selector as which "234" chooses FRC data corresponding to an indicative data 230, A data 
bus for "235" to transmit the indicative data chosen by the FRC selector 234, The liquid 
crystal actuation circuit which "236", the latch circuit to which "238" latches an indicative 
data, "237", and "239" are based on a display data bus, and "240" is based on an indicative 
data, and generates liquid crystal driver voltage, and "241" have pointed out the line for 
supplying liquid crystal driver voltage. 

[0006] The sign which gave a signal, data, etc. to the signal line which transmits the signal 
concerned etc., and the bus may be attached and called into this description, for example, the 
display synchronizing signal transmitted through a signal line 110 "display synchronizing 
signal 110 - " it may call Moreover, the indicative data transmitted through the display 
data bus 235 may be called "an indicative data 235." 

[0007] Actuation actuation of this liquid crystal display is explained using drawing i8 . 
[0008] An indicative data is drawn by the display memory of the data driver LSI 107 from 
memory 105 or I/O device 106 according to control by CPU 104. Drawing actuation of the. 
indicative data to the data driver LSI 107 is performed as follows from this memory 105. 
[0009] CPU104 performs the read cycle which once incorporates the data of memory 105 to 
the register of CPU104 with outputting the lead address and a control signal to memory 105. 
Then, CPU 104 performs the light cycle which writes the data once incorporated to the 
register of CPU 104 with outputting the light address and a control signal to the data driver 
LSI 107 in the display memory of the data driver LSI 107. CPU 104 transmits the indicative 
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data of memory 105 to the display memory of the data driver LSI 107 by repeating this 
actuation, and updates an indicative data (drawing). 

[0010] Furthermore, detailed actuation of the data driver LSI 107 is explained using drawing 
19 and drawing 20 . 

[001 1] The arrangement location to a liquid crystal panel 109 is set up by the control signal 
203 with which each data driver LSI 107 shows the arrangement location of a panel, 
respectively. 

[0012] For this reason, as for four data drivers LSI 107, any have judged whether it is 
accessed to the address from CPU104 based on a control signal 203. If the light address from 
CPU 104 is received, the address administration circuit 207 will judge whether the address 
concerned is the address which the data driver LSI 107 to which oneself belongs takes charge 
of. When it is the address which the data driver LSI 107 to which oneself belongs takes charge 
of as a result of a judgment, the address concerned is changed into the address (a column 
address 208, row address 209) of display memory 229, and this is outputted to the column 
address decoder 223 and a selector 221. 

[0013] At the time of the light cycle from CPU104, a selector 221 chooses a row address 209 
and outputs this to the row address decoder 227. Then, the row address decoder 227 chooses 
the gate line of the display memory 229 corresponding to the address. On the other hand, the 
column address decoder 223 is confirming the data selector 225 corresponding to a column 
address 208, and chooses the data line of display memory 229. Thereby, the light data 220 
from I/O buffer 219 can be written in the predetermined address of display memory 229. An 
indicative data is updated by repeating the above actuation (drawing). 

[0014] The x2 bit (4 gradation) indicative data is held by one screen at display memory 229. 
[0015] In the case of read out of the indicative data from display memory 229, a selector 221 
chooses the row address (display address) 218 generated with the display address counter 217. 
Thereby, reading appearance of the indicative data of every one line of the address specified 
by the display address 218 at that time is carried out one by one by the FRC selector 234. This 
read out is performed synchronizing with a Horizontal Synchronizing signal. The FRC 
selector 234 outputs the read indicative data to a latch circuit 236 as a 1-bit indicative data 
235. A sequential transfer is carried out by the latch circuit 236,238 as an indicative data 
237,239, and this indicative data 235 is inputted into the liquid crystal actuation circuit 240. 
The liquid crystal actuation circuit 240 generates the liquid crystal driver voltage 241 
corresponding to this indicative data 239, and drives a liquid crystal panel 109. 
[0016] A scanning circuit 108 makes validity the gate line of one line of a liquid crystal panel 
109 at a time one by one synchronizing with this. A display will be performed by this. 
[0017] In addition, a latch circuit is constituted in two steps (a latch circuit 236, latch circuit 
238), and mediation actuation when access (writing to display memory 229) and the display 
action (read out from display memory 229) from CPU 104 compete is performed by controlling 
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each timing of operation by the latch signal 214,215 here. 
[0018] 

[Problem(s) to be Solved by the Invention] By the way, the display of an animation is 
increasingly required with development of multimedia technology in recent years. In order to 
display an animation, the multi-gradation display of 32 or more gradation will be 
indispensable practically. In order to display 1-pixel 32 gradation, 1-pixel a 5-bit indicative 
data is needed. And in order to realize this with the above-mentioned conventional technology, 
the capacity of the memory built in the data driver LSI must be made to increase. 
[0019] However, if the capacity of the memory to build in is made to increase, a chip size will 
increase, and it becomes difficult to attain low-pricing. Moreover, although renewal of 30 or 
more frames is required for the drawing data of an animation in 1 second, for that purpose, 
data must be transmitted for every frame, and high-speed rewriting of memory becomes 
indispensable. If the number of gradation increases, in order for the amount of data to also 
increase, therefore the number of gradation increases, as for rewriting, improvement in the 
speed comes to be required further. Such improvement in the speed leads to buildup of power 
consumption. Thus, it was difficult to realize low-power-izing and low cost-ization to ** with 
the conventional technology. 

[0020] This invention aims at offering the liquid crystal display using the data driver and this 
which can respond to an animation display, and an information processor, realizing low cost 
and a low power. 
[0021] 

[Means for Solving the Problem] In this invention, an animation controller is formed apart 
from a data driver, and it is made to perform processing for animation processing and a liquid 
crystal multi-gradation display here. Data processed through display memory in a data driver 
is used for a display of a still picture. On the other hand, data sent from an animation 
controller is used for a display of an animation. By using it according to a viewing area, 
changing both, it can respond to an animation, without causing buildup of power consumption, 
and buildup of capacity of display memory. That is, in a still picture from which the display 
screen does not change, -izing of the access frequency of display memory can be carried out 
[ low speed ] (if every one line is read from display memory, access to display memory is 
sufficient for a level period at once). On the other hand, it is not necessary to make display 
memory capacity built in a data driver increase by making it process for an animation 
controller by animation display. Moreover, in order to process gradation control by animation 
controller, the number of gradation displays is not restricted by only data driver. If gradation 
control by data driver and gradation control by animation controller are combined, the 
number of gradation displays can be made [ more ]. 

[0022] It will be as follows if a configuration of this invention is described more concretely. 
[0023] In a data driver which outputs liquid crystal driver voltage impressed to the data line 
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of a liquid crystal panel as the 1st mode of this invention according to an indicative data into 
which it is inputted from the outside A data bus into which an indicative data is inputted from 
the exterior, and an address bus into which the address is inputted from the exterior, It has an 
output bus for outputting data by which reading appearance was carried out from display 
memory and this display memory for memorizing an indicative data. It once stores in a field 
on the above-mentioned display memory which becomes settled based on the 
above-mentioned address into which an indicative data inputted through the 
above-mentioned data bus was inputted through the above-mentioned address bus. Then, a 
data-processing system which reads to order which was able to define separately an indicative 
data stored in this display memory, and is outputted through the above-mentioned output bus, 
A selection means to choose either an output bus of the above-mentioned data-processing 
system or the above-mentioned data buses, A data driver characterized by having a 
voltage-output means to output liquid crystal driver voltage according to data sent through a 
bus of a direction chosen by the above-mentioned selection means is offered. 
[0024] It is [ means / above-mentioned / selection ] desirable in it being what is constituted 
including a selector which chooses either the above-mentioned data bus or an output bus of 
the above-mentioned data -processing system according to directions from memory which 
stores selection information used as criteria of selection, a directions circuit which outputs 
selection directions according to the above-mentioned selection information, and the 
above-mentioned directions circuit. 

[0025] It is desirable in it being what the directions which choose the above-mentioned data 
bus issue during the period when data which should be outputted to a field where the 
above-mentioned selection information specified a field on the above-mentioned liquid crystal 
panel, and the above-mentioned directions circuit was specified by the above-mentioned 
selection information is sent through the above-mentioned data bus, and takes out in the 
directions which choose the output bus of the above-mentioned data-processing system when 
other. 

[0026] The above-mentioned selection information may specify a field which displays an 
animation on the above-mentioned liquid crystal panel. 

[0027] the 1st gradation control circuit where the above-mentioned data-processing system 
performs gradation control based on an indicative data by which reading appearance was 
carried out from the above-mentioned display memory -- having -- this -- data after gradation 
control by the 1st gradation control circuit was performed may be outputted through the 
above-mentioned output bus. 

[0028] A gradation control circuit of the above 1st may perform the above-mentioned 
gradation control by FRC method. 

[0029] the 2nd gradation control circuit which performs gradation control based on the 
above-mentioned data sent through a bus of a direction where the above-mentioned 
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voltage -output means is chosen by the above-mentioned selection means - having -- this - 
voltage obtained by gradation control by the 2nd gradation control circuit may be outputted as 
the above-mentioned liquid crystal driver voltage. 

[0030] A gradation control circuit of the above 2nd may perform the above-mentioned 
gradation control by PWM or AM method. 

[0031] As the 2nd mode of this invention, it has a data driver of the 1st mode mentioned above, 
and a data controller which processes an indicative data, and a liquid crystal display 
characterized by the above-mentioned data controller being what outputs data for a result of 
the above-mentioned processing to the above-mentioned data driver through the 
above-mentioned data bus is offered. 

[0032] the 3rd gradation control circuit where the above-mentioned data controller performs 
gradation control to an indicative data - having -- this - it is desirable that it is what outputs 
data obtained by gradation control by the 3rd gradation control circuit. 

[0033] A gradation control circuit of the above 3rd may perform the above-mentioned 
gradation control by FRC method. 

[0034] gradation control by gradation control circuit of the above 1st, gradation control by 

gradation control circuit of the above 2nd, gradation control by gradation control circuit of the 

above 3rd, and ** - a gradation display may be performed by combining at least two. 

[0035] An information processor characterized by having a liquid crystal display of the 2nd 

above-mentioned mode as the 3rd mode of this invention is offered. 

[0036] An operation of each mode mentioned above is explained collectively. 

[0037] By data -processing system, an indicative data inputted through a data bus is once 

stored in display memory. A storing field at this time is appointed based on the address 

inputted through an address bus. Then, it reads to order which was able to define separately 

an indicative data stored in display memory, and outputs through an output bus. in addition, 

when a data-processing system has the 1st gradation control circuit, data after gradation 

control (for example, gradation control by FRC method) by this 1st gradation control circuit 

was performed to an indicative data which carried out reading appearance from display 

memory is outputted to an output bus. 

[0038] A data controller outputs data for a result of having processed an indicative data to a 
data driver through a data bus. In addition, when a data controller has the 3rd gradation 
control circuit, data obtained by gradation control (for example, gradation control by FRC 
method) by this 3rd gradation control circuit is outputted. 

[0039] A selection means chooses either an output bus of a data-processing system or the data 
buses. According to selection directions according to selection information which a directions 
circuit outputs, this selection means is realizable because a selector chooses either a data bus 
or an output bus of a data-processing system. When this selection information specifies a field 
on a liquid crystal panel (for example, animation display field), a directions circuit issues 
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directions which choose a data bus during a period when data which should be outputted to a 
field specified by this selection information is sent from a data controller through a data bus. 
When other, directions which choose an output bus of a data-processing system are issued. 
[0040] A voltage -output means outputs liquid crystal driver voltage according to data sent 
through a bus of a direction chosen by selection means. In addition, when a voltage-output 
means has the 2nd gradation control circuit, voltage obtained by performing gradation control 
(for example, gradation control by PWM or AM method) by this 2nd gradation control circuit 
to inputted data is outputted as liquid crystal driver voltage. 
[0041] 

[Embodiment of the Invention] The operation gestalt of this invention is explained using a 
drawing. 

[0042] The liquid crystal display which is the 1st operation gestalt of this invention is 
explained using drawing 1 thru/or drawing 5 , drawing 10 , or drawing 15 . 
[0043] First, an outline is explained using drawing 1 . 

[0044] This liquid crystal display consists of the 320x480 pixel liquid crystal panel 309, the 
data driver LSI 307-1 to 307-4 and a scanning circuit 308, the animation controller 311, 
CPU304, memory 305, and I/O device 306. And it connects between these each part by the 
address bus 301, the data bus 302, the control signal line 303, and the display synchronizing 
signal line 310. In addition, in explanation after this, the data driver LSI 307-1 to 307-4 may 
only be generically called "the data driver LSI 307." Moreover, the sign of a signal line which 
transmits the signal concerned for a signal among this description may be attached and called. 
For example, the display synchronizing signal sent through the display synchronizing signal 
line 310 may be called "the display synchronizing signal 310." 

[0045] CPU304 has come to be able to carry out direct access to the display memory which the 
data driver LSI 307 builds in through an address bus 301 and a data bus 302. Moreover, the 
animation controller 311 can access the data driver LSI 307 now through an address bus 301 
and a data bus 302 similarly. This updates an indicative data by CPU304 and memory 305 
about still picture data in this liquid crystal display (drawing). On the other hand, about a 
video data, it is outputted to the data driver LSI 307 from the animation controller 311. And 
the data driver LSI 307 equips the interior with the information which shows an animation 
display field, changes the indicative data (still picture data) sent from CPU304 grade, and the 
indicative data (video data) sent from the animation controller 311 according to this 
information, and outputs it to a liquid crystal panel 309. 

[0046] The feature on the configuration for realizing such actuation is mainly in the data 
driver LSI 307. Then, suppose after this that it explains focusing on the data driver LSI 307. 
[0047] Each data driver LSI 307 is equipped with the display memory (memory cell 433) 
equipped with the capacity which can hold the indicative data of 2 bits of each pixel by 240 
lines only 160 ****. Therefore, a 160x240 pixel liquid crystal panel can be displayed with 4 
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gradation by one data driver LSI 307. Since a liquid crystal panel 309 is 320x480 pixels, it 
arranges every (a total of four pieces) two of this data driver LSI 307 up and down, and 
performs 2 screen actuation of the upper and lower sides of every 240 lines. 
[0048] The data driver LSI 307 is equipped with the address administration circuit 408, the 
timing-control circuit 411, I/O buffer 419, the display address counter 421, a selector 423, the 
row address decoder 425, the FRC data circuit 427, the column address decoder 429, a data 
selector 431, a memory cell 433, the FRC selector 435, the selector 437, the shift register 439, 
the latch circuit 441, and the liquid crystal actuation circuit 443 as shown in drawing 2 and 
drawing 3 . Moreover, it has the various signal lines for connecting between these each part 
(or between other circuit portions), and bus 420,432,434,442 grade. 

[0049] In addition, the oscillator circuit 402 and power circuit 404 which were not being 
omitted and drawn in drawing 1 are also drawn on this drawing 2 and drawing 3 . 
[0050] The address administration circuit 408 changes the address 301 into a column address 
409 and a row address 410 based on a control signal 303,401. On the other hand, the address 
administration circuit 408 is outputting the row address 410 for the column address 409 to 
the column address decoder 429 through a selector 423 to the row address decoder 425. In 
addition, a control signal 401 is for specifying any are the objects for access at that time 
among four data drivers LSI 307. 

[0051] The timing-control circuit 411 generates the various control signals 412, 413, 414, 415, 
and 416,417,418,445 of the data driver LSI 307 interior from a control signal 303 and the 
display synchronizing signal 310. The control signal 412 is outputted to I/O buffer 419 among 
these control signals. The control signal 413 is outputted to the display address counter 421. 
The control signal 414 is outputted to the selector 423. The control signal 415 is outputted to 
the FRC data circuit 427. The shift clock 416 is outputted to the shift register 439. The latch 
signal 417 is outputted to the latch circuit 441, and is used for controlling the timing which 
latches an indicative data. The control signal 418 is outputted to the liquid crystal actuation 
circuit 443, and is used for controlling alternating current-ization of liquid crystal actuation. 
The control signal 445 is outputted to the selector 437, and is used for choosing either between 
two data buses (a data bus 436, data bus 302) connected to the selector 437. In addition, the 
above-mentioned control signal 401 is inputted also into the timing-control circuit 411. 
[0052] This timing-control circuit 411 is equipped with the register 4110 with which the 
information which shows the field where an animation is displayed on a liquid crystal panel 
309 was stored. Moreover, the row address 422 which shows whether reading appearance of 
the indicative data corresponding to the line of what position on a liquid crystal panel 309 
should be carried out from a memory cell 433 is then inputted into this timing-control circuit 
411. The control signal 445 is generated based on the content and row address 422 of this 
register 4110. That is, in the animation display field, the control signal 445 is generated so 
that an indicative data 436 (still picture data) may be made to choose as a selector 437 an 
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indicative data 302 (video data sent from the animation controller 311) by the still picture 
viewing area on the other hand. Such a point is the focus of this operation gestalt max. 
[0053] I/O buffer 419 controls I/O of an indicative data 302,420 according to a control signal 
412. 

[0054] The display address counter 421 generates the row address 422 for a display according 
to a control signal 413. This display address counter 421 is outputting this row address 422 to 
the timing-control circuit 411 and the selector 423. 

[0055] A selector 423 chooses either the row address 422 for a display or the row addresses 
410 for drawing according to a control signal 414. This selector 423 is outputting the selected 
one to the row address decoder 425 as a row address 424. 

[0056] The row address decoder 425 generates the WORD selection signal 426 by decoding a 
row address 424, and outputs this to the gate line of a memory cell 433. 

[0057] The column address decoder 429 generates a selection signal 430 based on a column 
address 409. This column address decoder 429 is outputting this selection signal 430 to the 
data selector 431. 

[0058] A data selector 431 is choosing the data line of the data bus 432 of a memory cell 433 
according to a selection signal 430, and controls I/O of the indicative data 420 to a memory cell 
433. 

[0059] A memory cell 433 is the memory for storing temporarily an indicative data (still 
picture data), and consists of RAM. The field set as the object of writing/read-out of the 
indicative data on this memory cell 433 can be specified now based on an above-mentioned 
column address and an above-mentioned row address. The memory cell 433 of this operation 
gestalt is equipped with the capacity which can hold the indicative data of 2 bits of each pixel 
by 240 lines only 160 **** as mentioned above. 

[0060] The FRC data circuit 427 and the FRC selector 435 are for performing the gradation 
display by the FRC method. It is changing applied voltage (namely, display brightness) for 
every frame, and is the method which displays the brightness of middle gradation as it is 
indicated in drawing 15 as an FRC gradation method (in the example of drawing 15 , display 
brightness is changed by the odd frame and even frames). In case the FRC data circuit 427 
performs a gradation display with an FRC gradation method, it generates the required FRC 
data 428. The generation timing of the FRC data 428 is determined according to the control 
signal 415. The FRC selector 435 performs processing (FRC controD which chooses 1 bit of 
FRC data corresponding to the 1-pixel 2-bit indicative data 434. The FRC selector 435 is 
outputting the data generated by FRC control to the selector 437 as an indicative data 436. 
[0061] the indicative data 302 (video data) into which the selector 437 is inputted as the 
indicative data 436 (still picture data) from the animation controller 311, and ** - inner 
either is chosen according to a control signal 445. That is, in this operation gestalt, by the 
time the indicative data sent through a data bus 302 results in a selector 437, the two roots 
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will be prepared. The 1st root is after data bus 302 the root which results in a selector 437 
through I/O buffer 419, a data selector 431, a memory cell 433, the FRC selector 435, and a 
data bus 436. The 2nd root is the root which connected the data bus 302 to the selector 437 
directly through the memory cell 433 grade. During the period which should input the 
indicative data about the field beforehand set up as an animation display field, the video data 
is inputted into the data bus 302 from the animation controller 311. Still picture data is 
inputted into the data bus 302 from CPU304 and the memory 305 grade during the period 
which should, on the other hand, input the indicative data about the field beforehand set up 
as a quiescence viewing area. Therefore, in a selector 437, either of the two roots from a data 
bus 302 to a selector 437 can be chosen now according to an indicative data by choosing either 
of a data bus 436 and a data bus 302 according to a control signal 445. This selector 437 is 
outputted to the shift register 439 by making into an indicative data 438 the direction which 
carried out in this way and was chosen. 

[0062] In addition, the concrete internal configuration of the selector 437 in this operation 
gestalt was shown in drawing 4 . 

[0063] A shift register 439 is a 8-bit bidirectional shift register, and is operating according to 
the shift clock (control signal) 416. 

[0064] A latch circuit 441 latches an indicative data (getting it blocked and synchronizing with 
the display selection signal 407 of a scanning circuit 308) 440 according to a control signal 417. 
This latch circuit 441 is outputting the latched data to the liquid crystal actuation circuit 443 
as an indicative data 442. 

[0065] The liquid crystal actuation circuit 443 generates the liquid crystal driver voltage 444 
corresponding to an indicative data 442. 

[0066] An oscillator circuit 402 generates the display clock 403 for specifying display timing, 
and supplies it to a scanning circuit 308. 

[0067] A power circuit 404 generates and supplies liquid crystal panel driver voltage (the 
supply voltage 405 for scanning circuit 308, supply voltage 406 for data driver LSI 307). 
[0068] Next, the. display action in this operation gestalt is explained. 

[0069] Explanation is divided into the display action of a still picture, and the display action of 
an animation, and is performed. 

[0070] what CPU304 carries out reading appearance of the indicative data in memory 305 
(read access), and carries out it about a [display action of still picture] still picture, and this is 
written in the memory cell 433 of the data driver LSI 307 for (light access) - it is the 
renewal of an indicative data (drawing) - it is carried out. Access to memory 433 is performed 
at random. Access of CPU304 at this time is performed by the SRAM interface. The read/write 
timing of a SRAM interface was shown in drawing 10 and drawing 11 . The address signal is 
transmitted through the address bus 301 among the signals shown in drawing 10 and 
drawing 11 . The data signal is transmitted through the data bus 302. Signals other than this 

-12- 



JP09-281933A 



are included in the control signal 303. 

[0071] Hereafter, the writing of the indicative data to the memory cell 433 of the data driver 
LSI 307 and read out of the indicative data from a memory cell 433 are explained. 
[0072] First, the writing of the indicative data to a memory cell 433 is explained. 
[0073] The read/write address from a system (CPU304 grade) is inputted into the address 
administration circuit 408 of the data driver LSI 307 through an address bus 301. As for the 
address administration circuit 408 of each data driver LSI 307, based on a control signal 401, 
access at that time judges whether it is a thing to its data driver LSI 307 which belongs, 
respectively. When it is access to the data driver LSI 307 to which oneself belongs as a result 
of this judgment, the address 301 inputted at this time is changed into a column address 409 
and a row address 410. 

[0074] The column address decoder 429 decodes this column address 409. A data selector 431 
chooses the data line of the corresponding address based on this decoding result. 
[0075] On the other hand, a selector 423 chooses a row address 410 and outputs it to the row 
address decoder 425 as a row address 424. The row address decoder 425 decodes this row 
address 424, and chooses one gate line according to a decoding result. Thereby, CPU304 can 
access the predetermined bit on the memory cell 433 which becomes settled by the data line 
and the gate line which are then chosen, and can transmit an indicative data to the 
predetermined address. 

[0076] Next, read-out (display action) of the indicative data from a memory cell 433 is 
explained. 

[0077] The FRC selector 435 changes into the 1-bit FRC data 436 the indicative data (data of 
2 bits of each pixel for one line) held at the memory cell 433. 

[0078] By the way, the timing -control circuit 411 is checking the content and row address 422 
of a register 4110, and knows displaying the still picture field at this time. Therefore, the 
timing- control circuit 411 is outputting a value as which a selector 437 chooses a data bus 436 
as a control signal 445 at this time. According to this control signal 445, a selector 437 chooses 
a data bus 436 and outputs the FRC data sent through this data bus 436 as an indicative data 
438. 

[0079] A shift register 439 latches an indicative data 438 a level period. The latch circuit 441 
following this is the following level period, latches the indicative data 440 which a shift 
register 439 outputs, and outputs it to the liquid crystal actuation circuit 443. as an indicative 
data 442. The liquid crystal actuation circuit 443 chooses the liquid crystal driver voltage 444 
corresponding to this indicative data 442, and outputs it to a liquid crystal panel 309. The 
output of the liquid crystal driver voltage 444 is outputted synchronizing with the scan 
selection voltage 407 which a scanning circuit 308 generates, and, thereby, can realize the 
display for one line of a liquid crystal panel 309. 

[0080] The display of a still picture is attained by repeating the above actuation. 
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[0081] In displaying a [display action of animation] animation, a multi- gradation display and 
the fast transfer of an indicative data are needed in practice. Since the data driver LSI 307 of 
this operation gestalt corresponds to this, it performs the following drawing actuation. 
[0082] A video data performs animation expanding processing from animation compressed 
data by the animation controller 311 and CPU304, and develops it to an indicative data. As for 
the developed indicative data, the animation controller 311 performs FRC control. 
[0083] By the way, the animation controller 311 is also equipped with the register (control 
register circuit 505 in drawing 5 mentioned later) which stored the information which shows 
an animation field. The animation controller 311 can know , whether the animation display 
field is then set as the object of display processing by checking the content of this register etc. 
When the animation display field is then set as the object of display processing, the animation 
controller 311 performs above-mentioned FRC control. And the 1-bit FRC data of every one 
line obtained as a result is sent to the data driver LSI 307 through a data bus 302 one by one. 
[0084] It gets to know that it is an animation display field that the timing-control circuit 411 
of the data driver LSI 307 is also then set as the object of display processing by checking the 
content and row address 422 of a register 4110 similarly. Therefore, let the timing-control 
circuit 411 be the value as which a selector 437 chooses a data bus 302 for the control signal 
445 at this time. Consequently, a selector 437 chooses the FRC data sent from the animation 
controller 311 through a data bus 302, and is made to output it to a shift register 439. The 
output of the liquid crystal driver voltage 444 based on this FRC data will be performed like 
the case of a still picture after this. 

[0085] Next, the timing of the animation data transfer to the data driver LSI 307 and the 
timing of processing within the data driver LSI 307 of this video data are further explained to 
details using drawing 12 , drawing 13 , and drawing 14 from the animation controller 311. 
[0086] In explanation here, the field (n<m) from n lines of a liquid crystal panel 309 to m lines 
shall be set up as an animation display field in the register 4110 of the timing -control circuit 
411 (refer to drawing 12 ). 

[0087] Animation display data of every one line is transmitted to the data driver LSI 307 from 
the animation controller 311 through a data bus 302 at a serial. In drawing 13 . CLl is a 
synchronizing signal showing a level period, and is a signal included in the display 
synchronizing signal 310 (refer to drawing 2 and drawing 3 ). 

[0088] The timing-control circuit 411 is outputted to the display address counter 421 by 
making this CLl into a control signal 413. The display address counter 421 counts this control 
signal 413 (CLl), and is outputting that counted value to the selector 423 as a row address 
422 for a display. 

[0089] Although the selector 437 has changed the selection condition according to the control 
signal 445, the selection condition has the counted value and the following relation of the 
display address counter 421, That is, when the counted value of the display address counter 



- 14- 



JP09-281933A 



421 is nl, the selector 437 has chosen the data bus 436 (that is, FRC data obtained based on 
the indicative data of the n lst line stored in the memory cell 433) (when it is not an 
animation display field). When the counted value of the display address counter 421 is n, the 
selector 437 has chosen the data bus 302 (that is, indicative data sent from the animation 
controller 311) (when it is an animation display field). Thus, in an animation display field, a 
selector 437 chooses a data bus 302 (indicative data from the animation controller 311), and 
the indicative data of a memory cell 433 is chosen except an animation display field. 
[0090] Moreover, actuation of the animation controller 311 also has actuation and the 
following relation of a selector 437 and the display address counter 421. That is, when the 
display counter 421 counts (nl), the animation controller 311 carries out the sequential 
transfer of the indicative data of the n-th line. 

[0091] In the data driver LSI 307, the data (one line) of the n-th line with which the shift 
register 439 has been sent from this animation controller 311 to the timing shown in drawing 
14 is incorporated. That is, a shift register 439 is the shift clock 416 which synchronized with 
WE signal, and incorporates an indicative data 438 (the data of the n th line sent from the 
animation controller 311) by one line one by one (notes* at this time, the selector 437 is made 
into the condition of having chosen the data bus 302 as already stated). In addition, the 
transfer of the indicative data from the animation controller 311 is performed synchronizing 
with WE signal (write enable signal) in drawing 14 . A shift register 439 transmits the data 
incorporated to such timing to a latch circuit 441 as an indicative data 440. 
[0092] A latch circuit 441 latches this indicative data 440 synchronizing with the CL1 
following signal, and transmits it to the liquid crystal actuation circuit 443 as an indicative 
data 442 (refer to drawing 13 ). The liquid crystal actuation circuit 443 generates and outputs 
the liquid crystal driver voltage 444 according to this indicative data 442. The output of the 
liquid crystal driver voltage 444 is outputted synchronizing with the scan selection voltage 
407 which a scanning circuit 308 generates, and, thereby, can realize the display for one line 
of a liquid crystal panel 309. 

[0093] An animation display becomes possible by repeating the above actuation. 
[0094] The animation controller 311 is explained using drawing 5 . 

[0095] The animation controller 311 elongates compressed data, such as MPEG, and 
reproduces an indicative data. This animation controller 311 is equipped with the 
timing-control circuit 501, the I/O -hardware control circuit 502 which controls I/O, the 
address control circuit 503, the animation processing circuit 504, the control register circuit 
505, and the FRC control circuit 506 as it is shown in drawing 5 .- Moreover, it has the signal 
lines 507, 508, and 509,510,511,512 and address bus 513,514 which connect these each part, 
and data buses 515, 516, and 517,518,519,520. 

[0096] The I/Ohardwarecontrol circuit 502 is controlling I/O of the data signal which leads a 

data bus 302, and I/O of the address signal which leads an address bus 301. The 

* 
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I/O hardware control circuit 502 outputs the compressed data inputted through the data bus 
302 to the animation processing circuit 504. Moreover, the address signal inputted through 
the address bus 301 is outputted to the address control circuit 503. 

[0097] The animation processing circuit 504 processes expanding of the inputted compressed 
data, playback, the scaling that was adapted for the display size. And the indicative data 
obtained by this processing is outputted to the FRC control circuit 506. The FRC control 
circuit 506 changes this indicative data into FRC data. This FRC data is again returned to the 
I/O hardware-control circuit 502 through the animation processing circuit 504 after this. 
[0098] The information which shows the animation display field then set up is stored in the 
control register circuit 505. The I/Ohardware*control circuit 502 is checking the content of 
this control register circuit 505, and it gets to know whether display processing to an 
animation field is then performed. And only when display processing to an animation field is 
performed, FRC data is outputted through a data bus 302. It is as relation with the timing of 
the data driver LSI 307 of operation having been shown in above-mentioned drawing 13 and 
drawing 14 . 

[0099] The timing of each part in the animation controller 311 of operation is adjusted based 
on the various control signals 507 and 508,509,510,511 in which the timing-control circuit 501 
carries out a generation output based on a control signal 303. Moreover, management of the 
address is made by the address control circuit 503. 

[0100] In the liquid crystal display of this operation gestalt, the memory cell 433 with which 
the data driver LSI 307 is equipped is used only for the still picture display as explained 
above. Therefore, it is not necessary to rewrite a memory cell 433 at a high speed, and 
low power-izing is possible. Moreover, the animation controller is performing FRC control for 
the gradation display in an animation display. Therefore, animation display (this operation 
gestalt 32 gradation) of many gradation becomes realizable easily, without increasing the 
memory space of the data driver LSI 307. 

[0101] The liquid crystal display which is the 2nd operation gestalt of this invention is 
explained using drawing 6 , drawing 7 , drawing 10 or drawing 14 , and drawing 16 . 
[0102] With the 2nd operation gestalt, pulse width modulation (PWM) is used as a gradation 
method. 

[0103] This whole liquid crystal display configuration is the same as that of the 1st operation 
gestalt (refer to drawing 1 ) except for the point of using the data driver 900 instead of the 
data driver 307. this - the feature in the 2nd operation gestalt is mainly in the data driver 
LSI 900. Then, suppose after this that it explains focusing on the data driver LSI 900. 
[0104] Each data driver LSI 900 is equipped with the display memory (memory cell 933) 
equipped with the capacity which can hold the indicative data of 2 bits of each pixel by 240 
lines only 160 ****. Therefore, a 160x240 pixel liquid crystal panel can be displayed with 4 
gradation by one data driver LSI 900. Since a liquid crystal panel 309 is 320x480 pixels, it 
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arranges every (a total of four pieces) two of this data driver LSI 900 up and down, and 
performs 2 screen actuation of the upper and lower sides of every 240 lines. 
[0105] The data driver LSI 900 is equipped with the address administration circuit 908, the 
timing-control circuit 911, I/O buffer 919, the display address counter 921, a selector 923, the 
row address decoder 925, the column address decoder 929, a data selector 931, a memory cell 
933, the selector 937, the shift register 939, the latch circuit 941, and the liquid crystal 
actuation circuit 943 as shown in drawing 6 and drawing 7 . Moreover, it has the various 
signal lines for connecting between these each part (or between other circuit portions), and 
bus 920,932,934,942 grade. 

[0106] In addition, the oscillator circuit 402 and power circuit 904 which were not being 
omitted and drawn in drawing 1 are also drawn on this drawing 6 and drawing 7 . 
[0107] The address administration circuit 908 changes the address 301 into a column address 
909 and a row address 910 based on a control signal 303,901. On the other hand, the address 
administration circuit 908 is outputting the row address 910 for the column address 909 to 
the column address decoder 929 through a selector 923 to the row address decoder 925. In 
addition, a control signal 901 is for specifying any are the objects for access at that time 
among four data drivers LSI 900. 

[0108] The timing-control circuit 911 generates the various control signals 912, 913, 914, 916, 
and 917,918,927,945 of the data driver LSI900 interior from a control signal 303 and the 
display synchronizing signal 907. The control signal 912 is outputted to I/O buffer 919 among 
these control signals. The control signal 913 is outputted to the display address counter 921. 
The control signal 914 is outputted to the selector 923. The control signal (shift clock) 916 is 
outputted to the shift register 939. The control signal (latch signal) 917 is outputted to the 
latch circuit 941, and is used for controlling the timing which latches an indicative data. The 
control signal 918 is outputted to the liquid crystal actuation circuit 943, and is used for 
controlling alternating current-ization of liquid crystal actuation. The control signal 927 is 
outputted to the liquid crystal actuation circuit 943, and is used for controlling the timing of 
Pulse Density Modulation. The control signal 945 is outputted to the selector 937, and is used 
for this selector 937 choosing either between two data buses (a data bus 436, data bus 302) 
connected to the selector 937. In addition, the above-mentioned control signal 901 is inputted 
also into the timing-control circuit 911. 

[0109] This timing-control circuit 911 is equipped with the register 9110 with which the 
information which shows the field where an animation is displayed on a liquid crystal panel 
309 was stored. Moreover, the row address 922 which shows whether reading appearance of 
the indicative data corresponding to the line of what position on a liquid crystal panel 309 
should be carried out from a memory cell 933 is then inputted into this timing-control circuit 
911. The above-mentioned control signal 945 is generated based on the content and row 
address 922 of this register 9110. That is, in the animation display field, the control signal 945 
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is generated so that an indicative data 934 (still picture data) may be made to choose as a 
selector 937 an indicative data 302 (video data sent from the animation controller 311) by the 
still picture viewing area on the other hand. Such a point is the focus of this operation gestalt 
max. 

[0110] I/O buffer 919 controls I/O of an indicative data 302,920 according to a control signal 
912. 

[0111] The display address counter 921 generates the row address 922 for a display according 
to a control signal 913. This display address counter 921 is outputting this row address 922 to 
the timing -control circuit 911 and the selector 923. 

[0112] A selector 923 chooses either the row address 922 for a display or the row addresses 910 
for drawing according to a control signal 914. This selector 923 is outputting the selected one 
to the row address decoder 925 as a row address 924. 

[0113] The row address decoder 925 generates the WORD selection signal 926 by decoding a 
row address 924, and outputs this to the gate line of a memory cell 933. 

[0114] The column address decoder 929 generates a selection signal 930 based on the column 

address 909 which the address administration circuit 908 outputs. This column address 

decoder 929. is outputting this selection signal 930 to the data selector 931. 

[0115] A data selector 931 is choosing the data line of the data bus 933 of a memory cell 933 

according to a selection signal 930, and controls I/O of the indicative data 920 to a memory cell 

933. 

[0116] A memory cell 933 is the memory for storing temporarily an indicative data (still 
picture data), and consists of RAM. The field set as the object of writing/read-out of the 
indicative data on this memory cell 933 can be specified now based on an above-mentioned 
column address and an above-mentioned row address. The memory cell 933 is equipped with 
the capacity which can hold the indicative data of 2 bits of each pixel by 240 lines only 160 
**** as mentioned above. 

[0117] the indicative data 302 (video data) into which the selector 937 is inputted as the 
indicative data 934 (still picture data) from the animation controller 311, and ** - inner 
either is chosen according to a control signal 945. That is, in this operation gestalt, by the 
time the indicative data sent through a data bus 302 results in a selector 937, the two roots 
will be prepared. The 1st root is after data bus 302 the root which results in a selector 937 
through I/O buffer 919, a data selector 931, a memory cell 933, and a data bus 934. The 2nd 
root is the root which connected the data bus 302 to the selector 937 directly through the 
memory cell 933 grade. During the period which should input the indicative data about the 
field beforehand set up as an animation display field, the video data is inputted into the data 
bus 302 from the animation controller 311. Still picture data is inputted into the data bus 302 
from CPU304 and the memory 305 grade during the period which should, on the other hand, 
input the indicative data about the field beforehand set up as a quiescence viewing area. 
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Therefore, in a selector 937, either of the two roots from a data bus 302 to a selector 937 can 
be chosen now according to an indicative data by choosing either a data bus 934 or the data 
buses 302 according to a control signal 945. This selector 937 is outputted to the shift register 
939 by making into an indicative data 938 the direction which carried out in this way and was 
chosen. 

[0118] In addition, the concrete internal configuration of the selector 937 in this operation 
gestalt is [ the selector 437 in the 1st operation gestalt, and ] the same (refer to drawing 4 ). 
[0119] A shift register 939 is a 8-bit bidirectional shift register, and is operating according to a 
control signal 916. 

[0120] A latch circuit 941 latches an indicative data (getting it blocked and synchronizing with 
the scan selection signal 903 of a scanning circuit 902) 940 according to a control signal (latch 
signal) 917. This latch circuit 941 is outputting the latched data to the liquid crystal actuation 
circuit 943 as an indicative data 942. 

[0121] The liquid crystal actuation circuit 943 generates the liquid crystal driver voltage 944 
corresponding to an indicative data 942 by pulse width modulation. Pulse width modulation is 
a method which controls the voltage actual value given to liquid crystal by switching the 
voltage given to the data electrode of a liquid crystal panel 309 during a selection period, and 
realizes a gradation display as it is shown in drawing 16 . In the example of drawing 16 , the 
selection period was equally divided into three and 4 gradation displays are realized by 
switching the voltage given to a data electrode for every period of this equally divided into 
three. 

[0122] An oscillator circuit 402 generates the display clock 403 for specifying display timing, 
and supplies it to a scanning circuit 902. 

[0123] A power circuit 904 generates and supplies liquid crystal panel driver voltage (the 
supply voltage 405 of 902 for scanning circuits, supply voltage 906 for data driver LSI900). 
[0124] In addition, the configuration and actuation of the animation controller 311 are the 
same as that of the 1st operation gestalt fundamentally (refer to drawing 5 ). however - this - 
unlike the 1st operation gestalt, FRC data is used as data of 2 bits of each pixel with the 2nd 
operation gestalt. The multi- gradation display is realized by combining the gradation control 
by the FRC control which the animation controller 311 performs, and the gradation control by 
the Pulse-Density-Modulation control which the data driver LSI 900 performs. If 
Pulse -Density -Modulation control performs 4 gradation control and FRC control performs 
control of 12 or more gradation, the display of 32 or more gradation is realizable with such 
combination. 

[0125] Next, the display action in this operation gestalt is explained. 

[0126] Explanation is divided into the display action of a still picture, and the display action of 
an animation, and is performed. 

[0127] About a [display action of still picture] still picture, CPU304 reads and (read access) 
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carries out the indicative data in memory 305, it is what this is written in the memory cell 933 
of the data driver LSI 900 for (light access), and renewal of an indicative data (drawing) is 
performed. Access to memory 933 is performed at random. Access of CPU304 at this time is 
performed by the SRAM interface. The read/write timing of a SRAM interface is as having 
been shown in drawing 10 and drawing 11 . 

[0128] Hereafter, the writing of the indicative data to the memory cell 933 of the data driver 
LSI 900 and read out of the indicative data from a memory cell 933 are explained. 
[0129] First, the writing of the indicative data to a memory cell 933 is explained. 
[0130] The read/write address from a system (CPU304 grade) is inputted into the address 
administration circuit 908 of the data driver LSI 900 through an address bus 301. As for the 
address administration circuit 908 of each data driver LSI 900, based on a control signal 901, 
access at that time judges whether it is a thing to its data driver LSI 900 which belongs, 
respectively. When it is access to the data driver LSI 900 to which oneself belongs as a result 
of this judgment, the address 301 inputted at this time is changed into a column address 909 
and a row address 910. 

[0131] The column address decoder 929 decodes this column address 909. A data selector 931 
chooses the data line of the corresponding address based on this decoding result. 
[0132] On the other hand, a selector 923 chooses a row address 910 and outputs it to the row 
address decoder 925 as a row address 924. The row address decoder 925 decodes this row 
address 924, and chooses one gate line according to a decoding result. Thereby, CPU304 can 
access the predetermined bit on the memory cell 933 which becomes settled by the data line 
and the gate line which are then chosen, and can transmit an indicative data to the 
predetermined address. 

[0133] Next, read-out (display action) of the indicative data from a memory cell 933 is 
explained. 

[0134] The timing-control circuit 911 is checking the content and row address 922 of a register 
9110, and knows displaying the still picture field at this time. Therefore, the timing-control 
circuit 911 is outputting a value as which a selector 937 chooses a data bus 934 as a control 
signal 945 at this time. A selector 937 chooses a data bus 934 according to this control signal 
945, and outputs the data (2 bits of each pixel, and one line) by which reading appearance has 
been carried out from the memory cell 933 through this data bus 934 as an indicative data 
938. 

[0135] A shift register 939 latches an indicative data 938 a level period. The latch circuit 941 
following this is the following level period, latches the indicative data 940 which a shift 
register 939 outputs, and outputs it to the liquid crystal actuation circuit 943 as an indicative 
data 942. The liquid crystal actuation circuit 943 outputs the liquid crystal driver voltage 944 
which performed Pulse -Density -Modulation (PWM) control according to this indicative data 
942 to a liquid crystal panel 309. The output of the liquid crystal driver voltage 944 is 
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outputted synchronizing with the scan selection signal 903 which a scanning circuit 902 
generates, and, thereby, can realize the display for one line of a liquid crystal panel 309. 
[0136] The display of a still picture is attained by repeating the above actuation. 
[0137] In displaying a [display action of animation] animation, a multi-gradation display and 
the fast transfer of an indicative data are needed in practice. Since the data driver LSI 900 of 
this operation gestalt corresponds to this, it performs the following drawing actuation. 
[0138] A video data performs animation expanding processing from animation compressed 
data by the animation controller 311 and CPU304, and develops it to an indicative data. As for 
the developed indicative data, the animation controller 311 performs FRC control. 
[0139] By the way, the animation controller 311 is also equipped with the register (control 
register circuit 505 in drawing 5 ) which stored the information which shows an animation 
field. The animation controller 311 can know whether the animation display field is then set 
as the object of display processing by checking the content of this register etc. When the 
animation display field is then set as the object of display processing, the animation controller 
311 performs above-mentioned FRC control. And the FRC data of every one line of 2 bits of 
each pixel obtained as a result is sent to the data driver LSI 900 through a data bus 302 one 
by one. 

[0140] It gets to know that it is an animation display field that the timing -control circuit 911 
of the data driver LSI 900 is also then set as the object of display processing by checking the 
content and row address 922 of a register 9110 similarly. Therefore, let the timing-control 
circuit 911 be the value as which a selector 937 chooses a data bus 302 for the control signal 
945 at this time. Consequently, a selector 937 chooses the FRC data sent from the animation 
controller 311 through a data bus 302, and is made to output it to a shift register 939. The 
output of the liquid crystal driver voltage 444 to which this pulse width control was performed 
will be performed like the case of a still picture after this. Thus, the display of 32 or more 
gradation is realizable by combining 4 gradation control by pulse width modulation, and 12 
gradation control by the FRC gradation method. 

[0141] Next, the timing of the animation data transfer to the data driver LSI 900 and the 
timing of processing within the data driver LSI 900 of this video data are further explained to 
details using drawing 12 , drawing 13 , and drawing 14 from the animation controller 311. 
[0142] In explanation here, the field (n<m) from n lines of a liquid crystal panel 309 to m lines 
shall be set up as an animation display field in the register 4110 of the timing-control circuit 
411 (refer to drawing 12 ). . 

[0143] The animation display data transfer from the animation controller 311 to the data 
driver 900 is the same as that of the 1st operation gestalt. 

[0144] The animation display data of every one line of 2 bits of each pixel is transmitted to the 
data driver LSI 900 from the animation controller 311 through a data bus 302 at a serial. In 
drawing 13 , CLl is a synchronizing signal showing a level period, and is a signal included in 
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the display synchronizing signal 907 (refer to drawing 6 and drawing 7 ). 

[0145] The timing-control circuit 911 is outputted to the display address counter 921 by 
making this CLl into a control signal 913. The display address counter 921 counts this control 
signal 913 (CLl), and is outputting that counted value to the selector 923 as a row address 
922 for a display. 

[0146] Although the selector 937 has changed the selection condition according to the control 
signal 945, the selection condition has the counted value and the following relation of the 
display address counter 921. That is, when the counted value of the display address counter 
921 is n-1, the selector 937 has chosen the data bus 934 (that is, the indicative data of the 
n-lst line stored in the memory cell 933) (when it is not an animation display field). When the 
counted value of the display address counter 921 is n, the selector 937 has chosen the data bus 
302 (that is, indicative data sent from the animation controller 311) (when it is an animation 
display field). Thus, in an 7 animation display field, a selector 937 chooses a data bus 302 
(indicative data from the animation controller 311), and the indicative data of a memory cell 
933 is chosen except an animation display field. 

[0147] Moreover, actuation of the animation controller 311 also has actuation and the 
following relation of a selector 937 and the display address counter 921. That is, when the 
display address counter 921 counts (n l), the animation controller 311 carries out the 
sequential transfer of the indicative data of the n th line. 

[0148] In the data driver LSI 900, the data (one line) of the nth line with which the shift 
register 939 has been sent from this animation controller 311 to the timing shown in drawing 
14 is incorporated. That is, a shift register 939 is the shift clock 916 which synchronized with 
WE signal, and incorporates an indicative data 938 (the data of the n th line sent from the 
animation controller 311) by one line one by one (notes: at this time, the selector 937 is made 
into the condition of having chosen the data bus 302 as already stated). In addition, the 
transfer of the indicative data from the animation controller 311 is performed synchronizing 
with WE signal (write enable signal) in drawing 14 . A shift register 939 transmits the data 
incorporated to such timing to a latch circuit 941 as an indicative data 940. 
[0149] A latch circuit 941 latches this indicative data 940 synchronizing with the CLl 
following signal, and transmits it to the liquid crystal actuation circuit 943 as an indicative 
data 942 (refer to drawing 13 ). The liquid crystal actuation circuit 943 generates and outputs 
the liquid crystal driver voltage 944 which performed Pulse Density Modulation 
corresponding to this indicative data 942 (2 bits of each pixel). The output of the liquid crystal 
driver voltage 944 is outputted synchronizing with the scan selection signal 903 which a 
scanning circuit 902 generates, and, thereby, can realize the display for one line of a liquid 
crystal panel 309. 

[0150] An animation display becomes possible by repeating the above actuation. 

[0151] as having explained above this - in the liquid crystal display of the 2nd operation 
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gestalt, the memory cell 933 with which the data driver LSI 900 is equipped is used only for 
the still picture display. Therefore, it is not necessary to rewrite a memory cell 933 at a high 
speed, and lowpowerizing is possible. Moreover, the gradation display in an animation 
display is realized by combining the FRC control by the animation controller, and the 
Pulse Density-Modulation control by the data driver. Therefore, animation display (this 
operation gestalt 32 gradation) of many gradation becomes realizable easily, without 
increasing the memory space of the data driver LSI 900. 

[0152] Next, the liquid crystal display which is the 3rd operation gestalt is explained using 
drawing 8 thru/or drawing 14 , and drawing 17 . 

[0153] With the 3rd operation gestalt, a voltage modulation technique (AM method) is used as 
a gradation method. 

[0154] This whole liquid crystal display configuration is the same as that of the 1st operation 
gestalt (refer to drawing 1 ) except for the point using the data driver 1400 instead of the data 
driver 307. this - the feature in the 3rd operation gestalt is mainly in the data driver LSI 
1400. Then, suppose after this that it explains focusing on the data driver LSI 1400. 
[0155] Each data driver LSI 1400 is equipped with the display memory (memory cell 1433) 
equipped with the capacity which can hold the indicative data of each pixel triplet by 240 lines 
only 160 ****. Therefore, a 160x240-pixel liquid crystal panel can be displayed with 8 
gradation by one data driver LSI 1400. Since a liquid crystal panel 309 is 320x480 pixels, it 
arranges every (a total of four pieces) two of this data driver LSI 1400 up and down, and 
performs 2 screen actuation of the upper and lower sides of every 240 lines. 
[0156] The data driver LSI 1400 is equipped with the address administration circuit 1408, the 
timing-control circuit 1411, I/O buffer 1419, the display address counter 1421, a selector 1423, 
the row address decoder 1425, the column address decoder 1429, a data selector 1431, a 
memory cell 1433, the selector 1437, the shift register 1439, the latch circuit 1441, and the 
liquid crystal actuation circuit 1443 as shown in drawing 8 and drawing 9 . Moreover, it has 
the various signal lines for connecting between these each part (or between other circuit 
portions), buses 1420, 1432, and 1434, and 1442 grades. 

[0157] In addition, the oscillator circuit 402 and power circuit 1404 which were not being 
omitted and drawn in drawing 1 are also drawn on this drawing 8 and drawing 9 . 
[0158] The address administration circuit 1408 changes the address 301 into a column 
address 1409 and a row address 1410 based on control signals 303 and 1401. On the other 
hand, the address administration circuit 1408 is outputting the row address 1410 for the 
column address 1409 to the column address decoder 1429 through a selector 1423 to the row 
address decoder 1425. In addition, a control signal 1401 is for specifying any are the objects 
for access at that time among four data drivers LSI 1400. 

[0159] The timing-control circuit 1411 generates the various control signals 1412, 1413, 1414, 
1416, 1417, 1418, 1427, and 1445 of the data driver LSI1400 interior from a control signal 303 
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and the display synchronizing signal 1407. The control signal 1412 is outputted to I/O buffer 
1419 among these control signals. The control signal 1413 is outputted to the display address 
counter 1421. The control signal 1414 is outputted to the selector 1423. The control signal 
(shift clock) 1416 is outputted to the shift register 1439. The control signal (latch signal) 1417 
is outputted to the latch circuit 1441, and is used for controlling the timing which latches an 
indicative data. The control signal 1418 is outputted to the liquid crystal actuation circuit 
1443, and is used for controlling alternating current-ization of liquid crystal actuation. The 
control signal 1427 is outputted to the liquid crystal actuation circuit 1443, and is used for 
controlling the timing of voltage modulation control. The control signal 1445 is outputted to 
the selector 1437, and is used for this selector 1437 choosing either of the two data buses (a 
data bus 436, data bus 302) connected to the selector 1437. In addition, the above-mentioned 
control signal 1401 is inputted also into the timing-control circuit 1411. 

[0160] This timing-control circuit 1411 is equipped with the register 14110 with which the 
information which shows the field where an animation is displayed on a liquid crystal panel 
309 was stored. Moreover, the row address 1422 which shows whether reading appearance of 
the indicative data corresponding to the. line of what position on a liquid crystal panel 309 
should be carried out from a memory cell 1433 is then inputted into this timing-control circuit 
1411. The control signal 1445 is generated based on the content and row address 1422 of this 
register 14110. That is, in the animation display field, the control signal 1445 is generated so 
that an indicative data 1434 (still picture data) may be made to choose as a selector 1437 an 
indicative data 302 (video data sent from the animation controller 311) by the still picture 
viewing area on the other hand. Such a point is the focus of this operation gestalt max. 
[0161] I/O buffer 1419 controls I/O of indicative datas 302 and 1420 according to a control 
signal 1412. 

[0162] The display address counter 1421 generates the row address 1422 for a display 
according to a control signal 1413. This display address counter 1421 is outputting this row 
address 1422 to the timing-control circuit 1411 and the selector 1423. 

[0163] A selector 1423 chooses either the row address 1422 for a display or the row addresses 
1410 for drawing according to a control signal 1414. This selector 1423 is outputting the 
selected one to the row address decoder 1425 as a row address 1424. 

[0164] The row address decoder 1425 generates the WORD selection signal 1426 by decoding 
a row address 1424, and outputs this to the gate line of a memory cell 1433. 
[0165] The column address decoder 1429 generates a selection signal 1430 based on the 
column address 1409 which the address administration circuit 1408 outputs. This column 
address decoder 1429 is outputting this selection signal 1430 to the data selector 1431. 
[0166] A data selector 1431 is choosing the data line of the data bus 1432 of a memory cell 
1433 according to a selection signal 1430, and controls I/O of the indicative data 1420 to a 
memory cell 1433. 
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and the display synchronizing signal 1407. The control signal 1412 is outputted to I/O buffer 
1419 among these control signals. The control signal 1413 is outputted to the display address 
counter 1421. The control signal 1414 is outputted to the selector 1423. The control signal 
(shift clock) 1416 is outputted to the shift register 1439. The control signal (latch signal) 1417 
is outputted to the latch circuit 1441, and is used for controlling the timing which latches an 
indicative data. The control signal 1418 is outputted to the liquid crystal actuation circuit 
1443, and is used for controlling alternating currentization of liquid crystal actuation. The 
control signal 1427 is outputted to the liquid crystal actuation circuit 1443, and is used for 
controlling the timing of voltage modulation control. The control signal 1445 is outputted to 
the selector 1437, and is used for this selector 1437 choosing either of the two data buses (a 
data bus 436, data bus 302) connected to the selector 1437. In addition, the above -mentioned 
control signal 1401 is inputted also into the timing-control circuit 1411. 

[0160] This timing-control circuit 1411 is equipped with the register 14110 with which the 
information which shows the field where an animation is displayed on a liquid crystal panel 
309 was stored. Moreover, the row address 1422 which shows whether reading appearance of 
the indicative data corresponding to the line of what position on a liquid crystal panel 309 
should be carried out from a memory cell 1433 is then inputted into this timing-control circuit 
1411. The control signal 1445 is generated based on the content and row address 1422 of this 
register 14110. That is, in the animation display field, the control signal 1445 is generated so 
that an indicative data 1434 (still picture data) may be made to choose as a selector 1437 an 
indicative data 302 (video data sent from the animation controller 311) by the still picture 
viewing area on the other hand. Such a point is the focus of this operation gestalt max. 
[0161] I/O buffer 1419 controls I/O of indicative datas 302 and 1420 according to a control 
signal 1412. 

[0162] The display address counter 1421 generates the row address 1422 for a display 
according to a control signal 1413. This display address counter 1421 is outputting this row 
address 1422 to the timing-control circuit 1411 and the selector 1423. 

[0163] A selector 1423 chooses either the row address 1422 for a display or the row addresses 
1410 for drawing according to a control signal 1414. This selector 1423 is outputting the 
selected one to the row address decoder 1425 as a row address 1424. 

[0164] The row address decoder 1425 generates the WORD selection signal 1426 by decoding 
a row address 1424, and outputs this to the gate line of a memory cell 1433. 
[0165] The column address decoder 1429 generates a selection signal 1430 based on the 
column address 1409 which the address administration circuit 1408 outputs. This column 
address decoder 1429 is outputting this selection signal 1430 to the data selector 1431. 
[0166] A data selector 1431 is choosing the data line of the data bus 1432 of a memory cell 
1433 according to a selection signal 1430, and controls I/O of the indicative data 1420 to a 
memory cell 1433. 
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[0167] A memory cell 1433 is the memory for storing temporarily an indicative data (still 
picture data), and consists of RAM. The field set as the object of writing/read out of the 
indicative data on this memory cell 1433 can be specified now based on an above-mentioned 
column address and an above-mentioned row address. The memory cell 1433 is equipped with 
the capacity which can hold the indicative data of each pixel triplet by 240 lines only 160 **** 
as mentioned above. 

[0168] the indicative data 302 (video data) into which the selector 1437 is inputted as the 
indicative data 1434 (still picture data) from the animation controller 311, and ** - inner 
either is chosen according to a control signal 1445. That is, in this operation gestalt, by the 
time the indicative data sent through a data bus 302 results in a selector 1437, the two roots 
will be prepared. The 1st root is after data bus 302 the root which results in a selector 1437 
through I/O buffer 1419, a data selector 1431, a memory cell 1433, and a data bus 1434. The 
2nd root is the root which connected the data bus 302 to the selector 1437 directly through the 
memory cell 1433 grade. During the period which should input the indicative data about the 
field beforehand set up as an animation display field, the video data is inputted into the data 
bus 302 from the animation controller 311. Still picture data is inputted into the data bus 302 
from CPU304 and the memory 305 grade during the period which should, on the other hand, 
input the indicative data about the field beforehand set up as a quiescence viewing area. 
Therefore, in a selector 1437, either of the two roots from a data bus 302 to a selector 1437 can 
be chosen now according to an indicative data by choosing either a data bus 1434 or the data 
buses 302 according to a control signal 1445. This selector 1437 is outputted to the shift 
register 1439 by making into an indicative data 1438 the direction which carried out in this 
way and was chosen. 

[0169] In addition, the concrete internal configuration of the selector 1437 in this operation 
gestalt is [ the selector 437 in the 1st operation gestalt, and ] the same (refer to drawing 4 ). 
[0170] A shift register 1439 is a 12-bit bidirectional shift register, and is operating according 
to a control signal (shift clock) 1416. 

[0171] A latch circuit 1441 latches an indicative data (getting it blocked and synchronizing 
with the scan selection signal 1403 of a scanning circuit 1402) 1440 according to a control 
signal (latch signal) 1417. This latch circuit 1441 is outputting the latched data to the liquid 
crystal actuation circuit 1443 as an indicative data 1442. 

[0172] The liquid crystal actuation circuit 1443 generates the liquid crystal driver voltage 944 
corresponding to an indicative data 1442 by the voltage modulation technique. A voltage 
modulation technique is giving the halftone voltage according to gradation data to the data 
electrode of a liquid crystal panel 309, and is a method which controls the voltage actual value 
given to liquid crystal, and realizes a gradation display as it is shown in drawing 17 . In a 
voltage modulation technique, since the voltage given to a non-selection period differs with 
the gradation of an indicative data, halftone voltage is set up so that voltage actual value may 
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become fixed at two frames (refer to drawing 17 ). This liquid crystal actuation circuit 1443 is 
enabling 8 gradation displays by the voltage modulation. 

[0173] An oscillator circuit 402 generates the display clock 403 for specifying display timing, 
and supplies it to a scanning circuit 1402. 

[0174] A power circuit 1404 generates and supplies liquid crystal panel driver voltage (the 
supply voltage 405 of 1402 for scanning circuits, supply voltage 1406 for data driver LSI 1400). 
[0175] In addition, the configuration and actuation of the animation controller 311 are the 
same as that of the 1st operation gestalt fundamentally (refer to drawing 5 ). however - this - 
unlike the 1st operation gestalt, FRC data is used as the data of each pixel triplet with the 3rd 
operation gestalt. The multi-gradation display is realized by combining the gradation control 
by the FRC control which the animation controller 311 performs, and the gradation control by 
the voltage modulation control which the data driver LSI 1400 performs. If voltage 
modulation control performs 8 gradation control and FRC control performs control of 6 or 
more gradation, the display of 32 or more gradation is realizable with such combination. 
[0176] Next, the display action in this operation gestalt is explained. 

[0177] Explanation is divided into the display action of a still picture, and the display action of 
an animation, and is performed. 

[0178] About a [display action of still picture] still picture, CPU304 reads and (read access) 
carries out the indicative data in memory 305, it is what this is written in the memory cell 
1433 of the data driver LSI 1400 for (light access), and renewal of an indicative data 
(drawing) is performed. Access to memory 1433 is performed at random. Access of CPU304 at 
this time is performed by the SRAM interface. The read/write timing of a SRAM interface is 
as having been shown in drawing 10 and drawing 11 . 

[0179] Hereafter, the writing of the indicative data to the memory cell 1433 of the data driver 
LSI 1400 and read out of the indicative data from a memory cell 1433 are explained. 
[0180] First, the writing of the indicative data to a memory cell 1433 is explained. 
[0181] The read/write address from a system (CPU304 grade) is inputted into the address 
administration circuit 1408 of the data driver LSI 1400 through an address bus 301. As for 
the address administration circuit 1408 of each data driver LSI 1400, based on a control 
signal 1401, access at that time judges whether it is a thing to its data driver LSI 1400 which 
belongs, respectively. When it is access to the data driver LSI 1400 to which oneself belongs as 
a result of this judgment, the address 301 inputted at this time is changed into a column 
address 1409 and a row address 1410. 

[0182] The column address decoder 1429 decodes this column address 1409. A data selector 
1431 chooses the data line of the corresponding address based on this decoding result. 
[0183] On the other hand, a selector 1423 chooses a row address 1410 and outputs it to the 
row address decoder 1425 as a row address 1424. The row address decoder 1425 decodes this 
row address 1424, and chooses one gate line according to a decoding result. Thereby, CPU304 
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can access the predetermined bit on the memory cell 1433 which becomes settled by the data 
line and the gate line which are then chosen, and can transmit an indicative data to the 
predetermined address. 

[0184] Next, read out (display action) of the indicative data from a memory cell 1433 is 
explained. 

[0185] The timing-control circuit 1411 is checking the content and row address 1422 of a 
register 14110, and knows displaying the still picture field at this time. Therefore, the 
timing-control circuit 1411 is outputting a value as which a selector 1437 chooses a data bus 
1434 as a control signal 1445 at this time. A selector 1437 chooses a data bus 1434 according 
to this control signal 1445, and outputs the data (each pixel triplet and one line) by which 
reading appearance has been carried out from the memory cell 1433 through this data bus 
1434 as an indicative data 1438. 

[0186] A shift register 1439 latches an indicative data 1438 a level period. The latch circuit 
1441 following this is the following level period, latches the indicative data 1440 which a shift 
register 1439 outputs, and outputs it to the liquid crystal actuation circuit 1443 as an 
indicative data 1442. The liquid crystal actuation circuit 1443 outputs the liquid crystal 
driver voltage 1444 which performed voltage modulation (AM) control according to this 
indicative data 1442 to a liquid crystal panel 309. The output of the liquid crystal driver 
voltage 1444 is outputted synchronizing with the scan selection signal 1403 which a scanning 
circuit 1402 generates, and, thereby, can realize the display for one line of a liquid crystal 
panel 309. 

[0187] The display of a still picture is attained by repeating the above actuation. 
[0188] In displaying a [display action of animation] animation, a multi- gradation display and 
the fast transfer of an indicative data are needed in practice. Since the data driver LSI 1400 of 
this operation gestalt corresponds to this, it performs the following drawing actuation. 
[0189] A video data performs animation expanding processing from animation compressed 
data by the animation controller 311 and CPU304, and develops it to an indicative data. As for 
the developed indicative data, the animation controller 311 performs FRC control. 
[0190] By the way, the animation controller 311 is also equipped with the register (control 
register circuit 505 in drawing 5 ) which stored the information which shows an animation 
field. The animation controller 311 can know whether the animation display field is then set 
as the object of display processing by checking the content of this register etc. When the 
animation display field is then set as the object of display processing, the animation controller 
311 performs above-mentioned FRC control. And the FRC data of every one line of each pixel 
triplet obtained as a result is serially sent to the data driver LSI 1400 through a data bus 302 
one by one. 

[0191] It gets to know that it is an animation display field that the timing-control circuit 1411 
of the data driver LSI 1400 is also then set as the object of display processing by checking the 
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content and row address 1422 of a register 14110 similarly. Therefore, let the timing-control 
circuit 1411 be the value as which a selector 1437 chooses a data bus 302 for the control signal 
1445 at this time. Consequently, a selector 1437 chooses the FRC data sent from the 
animation controller 311 through a data bus 302, and is made to output it to a shift register 
1439. The output of the liquid crystal driver voltage 444 to which this voltage modulation 
control was performed will be performed like the case of a still picture after this. Thus, the 
display of 32 or more gradation is realizable by combining 8 gradation control by the voltage 
modulation technique, and the control of 6 or more gradation by the FRC gradation method. 
[0192] Next, the timing of the animation data transfer to the data driver LSI 1400 and the 
timing of processing within the data driver LSI 1400 of this video data are further explained 
to details using drawing 12 , drawing 13 , and drawing 14 from the animation controller 311. 
[0193] In explanation here, the field (n<m) from n lines of a liquid crystal panel 309 to m lines 
shall be set up as an animation display field in the register 4110 of the timing-control circuit 
411 (refer to drawing 12 ). 

[0194] The animation display data transfer from the animation controller 311 to the data 
driver 1400 is the same as that of the 1st operation gestalt. 

[0195] The animation display data of every one line of each pixel triplet is transmitted to the 
data driver LSI 1400 from the animation controller 311 through a data bus 302 at a serial. In 
drawing 13 , CL1 is a synchronizing signal showing a level period, and is a signal included in 
the display synchronizing signal 1407 (refer to drawing 8 and drawing 9 ). 
[0196] The timing -control circuit 1411 is outputted to the display address counter 1421 by 
making this CLl into a control signal 1413. The display address counter 1421 counts this 
control signal 1413 (CLl), and is outputting that counted value to the selector 1423 as a row 
address 1422 for a display. 

[0197] Although the selector 1437 has changed the selection condition according to the control 
signal 1445, the selection condition has the counted value and the following relation of the 
display address counter 1421. That is, when the counted value of the display address counter 
1421 is n-1, the selector 1437 has chosen the data bus 1434 (that is, the indicative data of the 
n-lst line stored in the memory cell 1433) (when it is not an animation display field). When 
the counted value of the display address counter 1421 is n, the selector 1437 has chosen the 
data bus 302 (that is, indicative data sent from the animation controller 311) (when it is an 
animation display field). Thus, in an animation display field, a selector 1437 chooses a data 
bus 302 (indicative data from the animation controller 311), and the indicative data of a 
memory cell 1433 is chosen except an animation display field. 

[0198] Moreover, actuation of the animation controller 311 also has actuation and the 
following relation of a selector 1437 and the display address counter 1421. That is, when the 
display address counter 1421 counts (n-l), the animation controller 311 carries out the 
sequential transfer of the indicative data of the n th line. 
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[0199] In the data driver LSI 1400, the data (one line) of the n th line with which the shift 
register 1439 has been sent from this animation controller 311 to the timing shown in 
drawing 14 is incorporated. That is, a shift register 1439 is the shift clock 1416 which 
synchronized with WE signal, and incorporates an indicative data 1438 (the data of the n th 
line sent from the animation controller 311) by one line one by one (notes: at this time, the 
selector 1437 is made into the condition of having chosen the data bus 302 as already stated). 
In addition, the transfer of the indicative data from the animation controller 311 is performed 
synchronizing with WE signal (write enable signal) in drawing 14 . A shift register 1439 
transmits the data incorporated to such timing to a latch circuit 1441 as an indicative data 
1440. 

[0200] A latch circuit 1441 latches this indicative data 1440 synchronizing with the CL1 
following signal, and transmits it to the liquid crystal actuation circuit 1443 as an indicative 
data 1442 (refer to drawing 13 ). The liquid crystal actuation circuit 1443 generates and 
outputs the liquid crystal driver voltage 1444 which performed the voltage modulation 
corresponding to this indicative data 1442 (each pixel triplet). The output of the liquid crystal 
driver voltage 1444 is outputted synchronizing with the scan selection signal 1403 which a 
scanning circuit 1402 generates, and, thereby, can realize the display for one line of a liquid 
crystal panel 309. 

[0201] An animation display becomes possible by repeating the above actuation. 
[0202] as having explained above - this - in the liquid crystal display of the 3rd operation 
gestalt, the memory cell 1433 with which the data driver LSI 1400 is equipped is used only for 
the still picture display. Therefore, it is not necessary to rewrite a memory cell 1433 at a high 
speed, and low-power-izing is possible. Moreover, the gradation display in an animation 
display is realized by combining the FRC control by the animation controller, and the voltage 
modulation control by the data driver. Therefore, animation display (this operation gestalt 32 
gradation) of many gradation becomes realizable easily, without increasing the memory space 
of the data driver LSI 1400. 

[0203] the 1- described above with the 3rd operation gestalt, although the number of 
outputs of a data driver was set to 160, the number of outputs is not limited to this. It can 
respond easily only by changing the configuration of memory, an output circuit, etc. 
corresponding to the number of outputs. Moreover, other combination of gradation control of 
FRC, Pulse Density Modulation, and a voltage modulation can respond easily. 
[0204] The configuration of the 1st, 2nd, and 3rd operation gestalt mentioned above may be 
combined, respectively. For example, it may be made to perform gradation control by a total of 
three places of location [ just behind a memory cell ], animation controller, and liquid crystal 
actuation circuit **. 

[0205] If the data driver and liquid crystal display which were described above are used, 
power consumption will be small and the possible information processor of a multi-gradation 
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display and an animation display will be obtained. 

[0206] With the "data bus" said in a claim, it is equivalent to a data bus 302 in an 
above-mentioned operation gestalt. With an "address bus", it is equivalent to an address bus 
301. It is equivalent to the address administration circuit 408 (908 1408), the column address 
decoder 429 (929 1429), a selector 431 (931 1431), I/O buffer 419 (919 1419), a memory cell 
433 (933 1433), the row address decoder 425 (925 1425), a selector 423 (923 1423), a data bus 
436 (934 1434), etc. at a "data-processing system." With "display memory", it is equivalent to a 
memory cell 433 (933 1433). With an "output bus", it is equivalent to a data bus 436 (934 
1434). With "the 1st gradation control circuit", it is equivalent to the FRC data circuit 427 and 
the FRC selector 435. With a "selection means", it is equivalent to the timing-control circuit 
411 (911 1411), a selector 437 (937 1437), the display address counter 421 (921 1421), etc. 
"memory" a register 4110 (9110 14110) - moreover, "selection information" is equivalent to 
the setting-out information which shows the animation field stored in these registers 4110 
(9110 14110). With a "directions circuit", it is equivalent to a timing-control circuit (911 1411) 
and the display address counter 421 (921 1421). With "selection directions", it is equivalent to 
a control signal 445 (945 1445). It is [ "selector" ] equivalent to a shift register 439 (939 1439), 
a latch circuit 441 (941 1441), and the liquid crystal actuation circuit 443 (943 1443) with a 
selector 437 (937 1437) "a voltage-output means." With "the 2nd gradation control circuit", it 
is equivalent to the portion about the gradation control included in the liquid crystal 
actuation circuit 943 (1443). With a "data controller", it is equivalent to the animation 
controller 311. With "the 3rd control circuit", it is equivalent to the FRC control circuit 506. 
[0207] However, the definition which each part of the above cooperates closely mutually, 
operates, and was described here is not strict. 
[0208] 

[Effect of the Invention] According to this invention, a multi-gradation display and an 
animation display are possible, without making the display memory capacity built in a data 
driver increase as explained above. Moreover, since display memory is built in the data driver, 
access frequency of display memory can be low-speed-ized about a still picture (it is 1 time to a 
level period). Therefore, low cost and low-power-ization can be reconciled. Since the number of 
gradation displays carries out FRC control by the external controller, it can be set as 
arbitration regardless of the data driver LSI. If the data driver of this invention and a liquid 
crystal display are used, power consumption will be small and the possible information 
processor of a multi- gradation display and an animation display will be obtained. 
[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the whole liquid crystal display configuration 
which is the 1st operation gestalt of this invention. 

[Drawing 2l It is the block diagram showing the detailed configuration of the body of a liquid 
crystal display. 
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[Drawing 3l It is the block diagram showing the detailed configuration of the data driver LSI 
307. 

[Drawing 41 It is the circuit diagram showing the internal configuration of a selector 437. 
[Drawing 51 It is the block diagram showing the internal configuration of the animation 
controller 311. 

[Drawing 6] It is drawing showing the configuration of the body of the liquid crystal display in 
the 2nd operation gestalt of this invention. 

[Drawing 7l It is drawing showing the configuration of the data driver LSI 900. 

[Drawing 81 It is drawing showing the configuration of the body of the liquid crystal display in 

the 3rd operation gestalt of this invention. 

[Drawing 9l It is drawing showing the internal configuration of the data driver LSI 1400. 
[Drawing 101 It is drawing showing the memory light timing of a SRAM interface. 
[Drawing 111 It is drawing showing the memory lead timing of a SRAM interface. 
[Drawing 12] It is drawing showing the thing animation display field in a liquid crystal panel 
309. 

[Drawing 131 It is drawing showing the animation display data transfer timing from the 
animation controller 311 to the liquid crystal driver 307 (900 1400). 

[Drawing 14l It is drawing showing the transfer timing of the indicative data based on a shift 
register 439 (939 1439). 

[Drawing 15l It is drawing showing an FRC gradation method. 

[Drawing 161 It is drawing showing a Pulse-Density-Modulation gradation method. 

[Drawing 17l It is drawing showing a voltage modulation gradation method. 

[Drawing 181 It is the block diagram of the conventional liquid crystal display. 

[Drawing 19l It is the block diagram of the body of the liquid crystal display of the 

conventional technology. 

[Drawing 201 It is the block diagram of the data driver of the conventional technology. 
[Description of Notations] 

[ Drawing 1 ] 301 [ - CPU, 305 / - Memory, 306 / - An I/O device, 307 / - A data driver, 308 / - 
A scanning circuit, 309 / - A liquid crystal panel, 310 / - A display synchronizing signal, 311 / 
-- Animation controller ] -- An address bus, 302 - A data bus (indicative data), 303 - A control 
signal, 304 

[ Drawing 2 and drawing 3 ] 401 A control signal, 402 ** An oscillator circuit, 403 " Display 
clock, 404 [ - Scan selection signal, ] - A power circuit, 405 - Supply voltage, 406 Supply 
voltage, 407 408 - A address administration circuit, 409 - A column address, 410 - Row 
address, 411 A timing-control circuit, 412 - A control signal, 413 - Control signal, 414 [ - 
Control signal (latch signal), ] - A control signal, 415 -- A control signal, 416 - A shift clock, 
417 418 - A control signal, 419 - An I/O buffer, 420 - Data bus, 421 - A display address 
counter, 422 A row address, 423 - Selector, 424 - A row address, 425 - A row address 
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decoder, 426 - Selection signal, 427 - An FRC data circuit, 428 - FRC data, 429 - Column 
address decoder, 430 - A selection signal, 431 - A data selector, 432 - Data bus, 433 - A 
memory cell, 434 - A data bus (indicative data), 435 FRC selector, 436 - A data bus 
(indicative data), 437 - A selector, 438 - Data bus (indicative data), 439 [ - A data bus 
(indicative data), 443 / - A liquid crystal actuation circuit, 444 / - Liquid crystal driver 
voltage, 445 / A control signal, 4110 / - Register ] - A shift register, 440 - A data bus 
(indicative data), 441 - A latch circuit, 442 

f drawing 5 1 a 501 - timing-control circuit, a 502 - I/Ohardwarecontrol circuit, and 503 

an address control circuit, a 504 - animation processing circuit, a 505 - control register 
circuit, and 506 - -- an FRC control circuit, a 507 -■ control signal, a 508 - control signal, and 
509 - - a control signal, a 510 - control signal, a 511 - control signal, and 512 a control 
signal (register latch signal), a 513 - address bus, a 514 -- address bus, and 515 - a data 
bus, 

[ Drawing 6 and drawing 7 ] 900 - A data driver, 901 ■■ A control signal, 902 - Scanning 
circuit, 903 [ - Supply voltage, ] - A scan selection signal, 904 -- A power circuit, 1405 - 
Supply voltage, 1406 907 -- A display synchronizing signal, 908 - A address administration 
circuit, 909 - Column address, 910 A row address, 911 A timing-control circuit, 912 
Control signal, 913 - A control signal, 914 A control signal, 916 - Control signal (shift clock), 
917 - A control signal Catch signal), 918 - A control signal, 919 - I/O buffer, 920 - A data bus, 
921 - A display address counter, 922 - Row address, 923 -- A selector, 924 - A row address, 
925 - Row address decoder, 926 - A WORD selection signal, 927 - A control signal, 929 - 
Column address decoder, 930 [ Memory cell, ] - A selection signal, 931 - A selector, 932 A 
data bus, 933 934 [ - Shift register, ] - - A data bus, 937 - A selector, 938 - A data bus, 939 940 
[ - A liquid crystal actuation circuit, 944 / - Liquid crystal driver voltage, 945 / - A control 
signal, 9110 / - Register ] - A data bus (indicative data), 941 A latch circuit, 942 - A data 
bus (indicative data), 943 

[ Drawing 8 and drawing 9 ] 1400 -- A data driver, 1401 - A control signal, 1402 Oscillator 
circuit, 1403 A scan selection signal, 1404 A power circuit, 1405 - Supply voltage, 1406 - 
Supply voltage, 1407 - A display synchronizing signal, 1408 - Address administration circuit, 
1409 -- A column address, 1410 -- A row address, 1411 - Timing-control circuit, 1412 [ - 
Control signal (shift clock), ] A control signal, 1413 - A control signal, 1414 - A control 
signal, 1416 1417 A control signal (latch signal), 1418 - A control signal, 1419 I/O buffer, 
1420 - A data bus, 1421 - A display address counter, 1422 - Row address, 1423 - A selector, 
1424 -- A row address, 1425 - Row address decoder, 1426 ■- A WORD selection signal, 1427 -- 
A control signal, 1429 - Column address decoder, 1430 A selection signal, 1431 - A data 
selector, 1432 - Data bus, 1433 - A memory cell, 1434 - A data bus, 1437 - Selector, 1438 [ - 
A latch circuit, 1442 / -- A data bus, 1443 / - A liquid crystal actuation circuit, 1444 / ■- Liquid 
crystal driver voltage, 1445 / - A control signal, 14110 / - Register ] - A data bus (indicative 
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data), 1439 - A shift register, 1440 - A data bus, 1441 

[ Drawing 18 ] 101 [ - CPU, 105 / - Memory, 106 / - An I/O device, 107 / -■ A data driver, 108 / 
A scanning circuit, 109 / A liquid crystal panel, 110 / ■■ Display synchronizing signal ] - An 
address bus, 102 A data bus, 103 -- A control signal line (control signal), 104 
[ Drawing 19 and drawing 20 ] 201 The oscillator circuit for a display, 202 - A power circuit, 
203 Control signal line, 204 [ - Address administration circuit, ] - A display-control signal 
line, 205 - Supply voltage, 206 - Supply voltage, 207 208 - A column address, 209 - A row 
address, 210 - Timing-control circuit, 211 [ -- Control signal (latch signal), ] -■ A control signal, 
212 -- Acontrol signal, 213 - Acontrol signal, 214 215 - Acontrol signal (latch signal), 216 - A 
control signal, 217 - Display address counter, 218 - A row address, 219 - An I/O buffer, 220 - 
Data bus, 221 - A selector, 222 -- A row address, 223 - Column address decoder, 224 - A 
selection signal, 225 - A data selector, 226 Data bus, 227 -- A row address decoder, 228 - A 
WORD selection signal, 229 - Memory cell, 230 -- A data bus (indicative data), 231 - Acontrol 
signal, 232 - FRC data circuit, 233 [ - A latch circuit, 237 / - A data bus, 238 / - A latch 
circuit, 239 / - A data bus, 240 / - A liquid crystal actuation circuit, 241 / -- Liquid crystal 
driver voltage ] - FRC data, 234 - An FRC selector, 235 - A display data bus, 236 
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^T-^^tEMirr*?gB B B |giimE&^* 1 'c.A^$ft. 

^^^T-J'SrA^^ft.ST-^A'^fc, ^ 
SS*^7F^2:A^$ft*7FUXA*xk, «^t- 
9 *Utitthtzit>0>&7j& =E 'J * y 

±fBT-*A***®tTAa3ft.fc«5*r-**. ±12 
7 F 1^7. AT. ^ 3S t T A^) 5 ft£-tf £7 F UXlz&^\ » 
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* V fete® Ltz m*T- 9 SrJBBffi&fc hit 

[0024] issM&mt . mm^mmk %z mm 

[0025] Jbe«XflNBIi. JJe*fl**JkhfcBB- 

[0026] UEgSlRffi^ti. ±KWK*;u±KiJ»t 

[0027] JbE-f-^flSliRi*. U *>4> 

■Bt»!fiSii*«*f f -*K«-^v^TlOT«MS:ffdJISl 
amMMDMMU RS£ 1 OlBBIMflHBKi 4B 
B«B»<Z>ff ixfi^atOr- 9 *±Kffl* rt* tT ft 
t>0T& -?Ti J: v\ 

[0028] _hlES? 1 OBWEfffllslBtt. ±feF«J» 

[0029] ±fE®EtB*#K<i. JJEHJR¥RteJ:-j 

tawv^Tinwwpfctf -5^2 crmmmm^ 
tiKmE*m®gmm&k Lxarttitaxhi 

[0030] JJEJB2<0RmimWliiltt« JJB»H«» 
[0031] *&qioift20)flgft2: LTtt. ±»Ufc» 

[0 0 3 2] ±MlT-f3>hv-yli. %7fif—?\Z 

ttLxmmz'fii&smmmmmt.. m 
3 m'mmmmzxmmmmizx^x'^tttzr- 

[0033] ±am3^pgis»jfflii£igi{i, ienimi* 



£ F R c ^tif 3 i) <7)T'& -5 t i> X v \ 
[0034] ±SSS 1 WPSBSWEIRfc: «t & f©3i» . 

jjE»2«wjiw«g»fcJ:*iK«i»Pk. ±tem 
smmmmmzx mmmk » t><^*< t 

[0035] *J6W>*3«lB»i: LT(i, ±J*fl*2 

[0036] ±&it:&im<Dftmtz^x±kihxm 

[0037] T-^5ftS^T-(i. T—?'<XZ&tX\ 

*4K*1B U^^r-^ fc» LT Mil Off 
88MffmK(cJ:«PBflClff (Witf, FRC*^fc:«k4 

[00 38] T-^^vha-^JJ:; ^T-^zr^a 

tP0Bt*LTV^*&lc(4, £OSf530Pgp#JM& 
fcASHHiBIMHitf. FRC*3McJ:SBIlll!l») 

[0039] «R¥gHi» T-*m&mi}*Xk . 
T-?J<Xkcr>o%<n^1fat)^mm{-rh. Z<?>m 

^mt. w&mvistirth* mmmz^itmx 
muzfc-ox. -few ?# ; f~?rtz£tzit7 ! —?tBm 
wawxwiftfrteWtt-izbxm&x'* % . 
znmmm&tf&f'B^iui.i.zm&m® mm. m 

[0040] n&taii^mi. mmmzx otss?§ 

fc»tri^2«PMW^IiII»KJ:*IWW«IP (Hi 
If. PWM^> ^f^li, AM^TACJ:iP3lit)9l) * 

mzkxi&bixfi:%EmmmEk ixm^t 

[004 1] 

i$P%<r>$m.<mm *%PM)%fflmz®m$fi^x 

[0042] aWSBBO* 1 ^itJBST*l»?S B B H a^ 
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mm i mms , ® i on^m i 5 ^^sw 
[0043] a-f » wmzm i ^sv^tkbw-*. 

[0044] iOjfc&ajSiSWi. 320X480®^ 
^SUHjM^ 0 9 fc , t — 9 K54 AL S 1 3 0 7- 

l~307-4i, jt^E&&30Si, IliBnyhD- 
7311i:,CP.U304t,^ : eU305i:. I/O 

#&HH4, 7 H UX/tt 3 0 1, f-ft^X 3 0 2 . M 
«t#K3 0 3\ «^mi#tt3 1 0 K4 ~>xm$ 
tiX^h. ZtdMnWM&i^Xtt* T-9Y 
54ALS I 3 0 7-l~3 0 7-4*-*£frl/C, # 
(C, "f-^ H 5 4 AL S I 3 0 7 " fc Wmtifih 

«310fc»tTa6*l4»SWM*&. 
«Hi-t3 10" 

[0045] CPU304J4, 7KUXAX301. T 
-*AX3 02£il tt, t-*K54ALS 1307 

TV>S. »a3>ha-^3 1 1 tRflto:, 7F 

7^fALS I 307fc7?-fe*-CSSJ:3lC*r>TH 

OWCtt* CPUS 04, ^t!J3 0 5t:J:ot^f 
-**>SBK (J8H) £fr$J:S»C$r->TV**. a 
BT-^OUTJilHn > h u-5 3 1 HfihT-9 
K54ALS I 3 0 7^ffi^)$ix-l> J;-5t : 3r-5TV^. 

r-?K74ALS I 3 0 7fi, Affitctt^ 
^$£*7^HI;iT*i>9, KflHI(c*->r, CP 
U 3 0 4*»»fc»MlT < (^ihSr- 

9) t, mm^yy-n-ys 1 i*»4>j»feitr<*«* 

t~9 mWr-9) t. *«J0»iTaA^^3O 

[0046] ££>4 3*»fl!*HfflW«fcA<0flWUbtf!) 
#©(4, ±fc LTr-*H54ALS I 3 0 7KJS6. • 
ZtlVMlt. r-#K94ALSI3 07*+ 

[0047]#t-:?K74ALSI 3 07(4, &®fg 
2h*7h(^f-^^, 16 0ii#l, 2 4 054 

433) fcffliTO*. *OfcJ6. HIOt'-^K^ 
ALS I 3 0 7T- 1 6 0 X 2 4 0®^® h 3 h-/n*^;1'5:4 
BH-cawf * £ b h . SfiA^U 3 0 9 (4 3 2 
0X4 8 0ffi*T**fci6, K54ALS I 

3 0 7tr_LTfc2ffl-*O <£tt4ffl) ESU ±T24 
0 54 yfo<9 2®ffiIEilj£fi : 3 J: 3 fcfcoT^S . 
[0048] 02, H3tS-Thi30, r-9Yy4^ 
LSI 307(4. 7KU*«8I384 0 8. 94$.V9' 
WmSkAll. I/OA' 7 774 19. W&TYVX 



1]*7V942\. *\s99423. WTYUXr?- 
?"4 2 5, FRCt-^1h]SS4 2 7. ijyKTYVXir 
3-^4 2 9, T-^-fel^^^43 1. **\)±H>4 3 
3, FRC*l/994 35, -felx?*437, i/~PW 
; JX94 3 9.5 v f-H»4 4 1 , &A£ttls]ft4 4 3 

mi&mtvM) s»<%A«)»a«*»» a*4 2 

0, 432, 434, 44 2*fc«*."0>*. 
[0049] &*S, ttB2. H3fctt, Hlt«V^rtt 
*»L«v^rv«flr*»-9^, &M&4 0 2, WUSlft4 
04&Rlrvrv*«. 

[0050] 7HV^«lia»4 0 8(4, fJSPfl-f 3 0 

3, 40 lt£^VvC7KUX3 0l£#7A7Kl'X 
4 0 9*54tXo^7HVX4 1 QlZ^kth^Xh 

4. 7KPXf3[I]8&4 0 8(4, ^?A7Kl'X4 0 9 
tr^5A7K^T3-^4 2 9t, D>>7HU 
X4 1 0Z*.V994 23Z-ftLXu*77Y-\/XT-3- 
^4 2 5^5211/0^. ^rfc, MWI#4 01I4 % 4 
"5<0f-^ K54A'L S I 3 0 1(7)0 ib^fhtftw* 

<D79*ixm>.x'h s fr&am-t itztb^^x^i. 
[ o o 5 1 ] ^4 5 v?wmwk4 1 1 a. mmi^3 

0 3t34l/^H^fi-f-3 1 0*>4t-*1*74ALS 

1 3 0 7^a5^#S«I^lfi-f-4 12. 413, 414, 
415, 416. 417. 418, 445££i£1-Sk 

<nx'hh. zti^mmm^oh. mwm^4i2i± 

I/OA' 7 7t4 1 9t=ffi*S<lT^ft. SlJfflIfi^-4 1 
3 J4, «Srh*UXA^>'^4 2 lttfiA§^TV->4. 
$ijffl!fi#4 14i4. -b^^^4 2 3tai^SilT^|,. 
SJSHi^4 15»4. FRCr-^lHl8&4 2 7{cai7J$<t 
T^5. ~>yh9Vv94l6lti>'7hl' 1 JA9439 
lZ&jlZtlX^Z>. V 7-Hf^-4 1 7(4, 5-xf-lHlffi4 
4 lfcH0jS*lT*i*K ^r-^5r7-y^7l>^4S 

(4, ?E B liEiil(l]K4 4 3(wai^SitTtJ , 3, SfilKSO 
*a^t««t*«)»=fflV^*t"C . $ljffll<t^4 4 5 
(4, •tel'??4 3 7^aJ:*>$;h.Tfc9, -tl^^^437 
£%WiZixX\^2mT-9rtX (t-^a'x4 3 
6 , t-?^X 3 0 2) "&V vf#l*»-*$:a»W-* 

«fcffiv^*iT.v»*. ^4 5y^nw«gB4i i 

fct±a<r,«l«Kl-i-4 0 l^A^^ixTViS. 
[0052] ^?4 5 >^«mia»4 1 1 (4, «ft/t* 
;U3 o 9±(cfcv^ri6ii<o^$iil)^^*7ffll8^ 
SttS<xfcV^^4 1 1 0t*iTVi*. ifc, U9 
4 5>^»ls]SS4 1 l(c(4, -e-m, ®&**)V3G 
9±(ci3(tl>M#a<074 yfcSJSLfeaSrf-^i^ 
^y-fe;^ 3 3i}^m^lHt^^ : z:^to^7VUX 
4 2 2* J A^§ixTV%|,. $ijffii^4 4 5(ic:^> ; x 
^4 1 10<0rtSfcn^7H^4 2 2tfc:S^t:4 
fSLZtlX^i. o^O, ifi®^*^T(4a*T-^3 

02 <©ii3yhn-7 3i ia»fcj*4>*iT<s»BT 
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(ffihSr-^) •kW^4 3 7fcaHRS*4J:a 
KMM194 4 5 LT V ^ . Z<7)£ o tcjStfim 

[00 53] l/0rt<v7.T4 19&. MM44 12 
fcfih>T. *wt-* 3 0 2. 42 0*>AHyj«:IW#t 

[00 54] S8S7KU.X;&'7V*4 2 lfct fflWif- 
4 13 (CftoT . SSgUBOn >7 T K !✓* 4 2 2 2r£jfct 

■te^^^423taj* LT^&. 
[00 5 5] -fel>^^4 2 3ii. 8»&t414Kft-o 

X4 1 0fc<^^c^^#>— ^SrS^-St^Ti) 

K-fel^*4 2 3Wt, jfflRU:**. d^THW 
4 24tLTn^Th*^T3-^4 2 5taj*LTV% 
5. 

[0 0 5 6] n^THUXT3-^4 2 5Ji, o^TK 
VX424 effit&th ZtX'7- KaBWl*4 2 6 5:4 
j£LT. itl^^=EU-b^4 3 3^y-h^fcffi^-f4 

[00 57] ^7ATF^r3-y4 2 9ii:. XyA. 
TVUX4 0 9lzm-3^X. aHWt#4 3 0*4j£** 
t<0?W. f^5ATK^X7-*3-^4 2 9»i:. 
JMtRft^-430&. f-ni/?^43 lfcifcbLTV* 
I). 

[0058] f-^W?43 1li &ftflr94 3 0 
tftoWty*^ 3 3*>T-*'t*4 3 20t-^ 
«*aSW-*ik"C. ^^U-fe;M3 3^<oa*r-^ 
420 (DXiHt) tmwt* i> <OX'$>h. 

[0 0 5 9] **V±A'433it* m^T-9 (fifitB 
t — 9 ) Sr-B9E*f*fc«><0> i eU'C*9, RAM? 
«JftS*va*4. ^^y*^4 3 3±Cfctt£iljjrf 

* 7 A T H V'XfS «£ r/o<> T H l^;*K*-?V*Tl8j£?S 

iioiztt-ox^z. JMLizb&wmmma** 

>J-fe/U433ij\ #If2h' 7 h<^f-^5. 16 

0 as* . 2 4 o y a y#$mx* htmmm&i&tx 

[0060] FRC7 f -^0K427tJj:lfFRC-feU 
?:?4 3 5fl, PRC*3*fcJ:SPWW*S:ffdfeAO 

1 5<7)#J?H. ^t7l/-AtM7l/-AttS^I 
«SEiTV^&) . FRCr-*0H4 2 7Ji, FRC 
PBP*«fc J: 'J RHWSfcff 3 FRC-f-* 
4 2 8££j£t6&<7)?&S. FRCt-?4 2 8?)£ 



|>. " FRC-feU?*4 3 5UU lBS2t'-y htf>^FT 
-*4 3 4fc*tJ6l/CFRCT-*lt*7h£SSW-4' 
9IM(FRC®W) ZfioMX'kh. ?RC*.V9t 
43511. FRCW»fcJ:-9T4jft$nfcf-^*s « 
^T-^4 3 6fc LX J tl>7t4 3 7MJ7J 
[006 1] ±ls?943m* a^T-^4 3 6 (If 
jfcfflr-*) SiBayho-^l lrfp&TJlSft 

-fft**- UZMWg^44 5fcfigo?BSW-Sfc*>?* 
4. oiO, 3HWBBJBE(ci3V^T l±. f-^3 0 2 
£)ItT&^ixT£fcSi^T-?a\ -fc1^*4 3 7fc 
MS txizlt 2*><n)V- htfRJt <oirC V^4 . 1 #g?) 
;P-H1, f-^A'A3 0 2t!i, I/0a'.j»7t41 
9, f-^*t/?^431, ^^1)^433. FRC 
•felx^^4 3 5. T-f^x4 3 6ZmtX*:U??4 
3 7C:S4;U-h?&4. 2#Bm—Mi, 
;U4 3 3#$:^ri>ii:'5r<. r-:^*3 0 2zr, It 
*.V7?43HZ&WLLtcL)V-yxhh. $>t>frt 

#>®M$&ffi&t ixB&^iix^immz-o^xcom 

7KT-?ZXJrt<* WB+tt, f-^^U 3 0 2 iz\i 
Wm^yha-y31 ia>4>»BT-*#AASivCV< 
4. Jb^fcftlfjtaSHRKkLTSJgSitTV^ 

-*AX3 0 2fc:{lCPU3 04. J**y3 0 5^A>£> 
tf±mT-?t<Xfi2tlX^&. ftiX, *.\s?943 
7ttJV^, r— *^*4 3 6i:T-*A*3 0 2i:<D 
V^-rix*»-^&$lJffllfi#4 4 5 fcftoTBiR-rii t 
T\ T-^-'^3 0 2*^-feU'^^4 3 7tS|,2oc7) 

^SlSfc&o'O^. S-feP?^437{i, i<7)13 
C LTSf? L^SrS^r-^ 4 3 8 1 IX ! sV i> 
X?43 9^\$tf]LX^i>. 

[0062] *mmmtzm&*i'??437 

f)Mmi%fim®f&$: 04 IZtjk Lfe . 

[0063] ^yY\y : JX943 9\t. 8h*-y hiR*|6j 
^M^^^T'SjO. ->7^n 7 ? (««iS#) 4 

1 6^-5TKrf^LTV^. 

[0064] 9-y^0SS44 ltt, ©I«ifi^4 1 7fcft 
(OtO, ^E]??3 0 &<r)&mim*T4 0 7t 
HMLT) a*T-^4 4 0*5-yf^-4t<0T*i. 
!277f-[s]S844 ltt. 7-/f-L^T-^2:> '«Sr- 
^ 4 4 2 fc UT?g^lgi&lllSS4 4 3^ffl* LT^^•i». 

[006 5] «JUHBEI»4 4 3tt, ^f-^4 4 2 
WtJ6L"C»MHnWflE4 4 4 fc^JSt* fc OT*i . 

[0066] %JilsIS&4 0 2lifl*:M S V^^t 
4^i6oa*7D'yi?4 0 3S:^L. ^EH1SS308 

[0067] masmss4 o 4{i, i^^^wtE 
{3mm3osm<7>%mnK405. r-fvyj* 

L S I 3 0 7ffl<0^®«E4 0 6 ) Z&SLl&teth 
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[ 0 0 6 8) fcfc, *|3BB!BK:i3tt**S»^K:ov^ 
[0069] §jBH{iff±ffl(7)^tt#^il)®^a^li)# 

[0070] [®±W<r>$&mm ffjLBfcowcii, 

C P U 3 0 4 a<X * U 3 0 5 rt<7)«*r- 9 &«*aj t 
(U-Hr^-bX) U Ztl^f-9YyA^hSI3 
0 7<7)^ ; £U-l:^4 3 3tS#j2 ! tf (94 h7?-fc7) 

33W7?*X\*. y>9MZ<nhiX&. Cl^<0, 
C P U 3 0 4 COT 7 -fe 7li S R A M A V 9 7 x -7 TIt 
ijfl*. SRANH y^7x— 7.C91J — Y/vA Y9A 
SyfZmi 0. SI lfcjSLfc. Ell 0. Ell IK* 
L^[f-t^d*>, 7KU'7<i-§-{i:7Kl'7;\*73 0 lS- 
2£ffitTfiK&3*vO^. £W2Mo**i. WW! 
■f3 0 3fc**;ft-O%£t><0"C*4. 
[007 1] jy.T. x-^b'^ALS I 30 7O** 

>j -fe;u4 3 3 ^^kt- 7 cos# 2^ , ^ ^ U "fe^4 

[0 0 7 2] i-f, ^^:U-fe;l/4 3 3^3feKT-^<7) 

[00 7 3] WfA (CPU304f) *^£0';-h* 
bTHWUi. 7YUXJ*x3 0 lZMtXr- 
9 YvA'^l- S I 3 0 7£OTK^ < ff3tElK4 0 8^A 

amsi4 o 8«i. ^ix^iiumm^A o 1 ks-^t-?- 

<0^c0TJ?-feX*^ i^JS-t^T-^ h'5-fA'LS I 
SO?^^^^^'^!).*^* 1 *^-^!*. l^fJSO 
g<^Jg-f!>T-?K5^LS I 307fcW 
5T^-fe^T'$>-5^ii^Wi:. ZVtifXtZtitzT YU 
730 1S\ $yA.TYl'X409, u^TYVXAl 

[00 74] fty&7Yl'XT3-9'4 2 9H, icO^ 
5A7F 1^74 0 9Srr3-Hi" £>. T-^-fe^^^.4 
3 ltt£Or3-KSMRfc»-*VvC *«W*7H]'* 

[0075] -2k •fel"77 4 2 3«:.. 
10£iilftU n^7Fl'74 24i:LTn'>7Kl'7 
T3-^4 2 5fcffi*-ri.. D«>7HU^f3-^4 2 
5i±3<7)n^7 H 1/7.4 2 4 fc-fa-KU T*3-KJg 

«tj5fcy-hai**»sws. ctLtckOs cp 

MRfcJ: ot^Wt'Jt;l/4 3 3 JbOBffiat* v h 
C77-fe7U &7fsT~?t:mfe<?)7 Y \sX\,z%C&th 
ZbtfX'Sfh. 

[00 7 6] X^)*)V433frh?>Wirf-9 
[0077] FRC-fc:W*4 3 5li:, ^^'J-fe;U43 



3 tftttS fi^a*r (17^ 2h'7. 
h<7)T-7) ib'-y h<7)FRCr-^4 36tC^& 

[00 78] ti^-C, ^SymB»41 Hi, . 
l^'7?4 1 1 0<D|*|£fcn>?7Kl'74 2 2i:2:iIfS 

fcfcjSoT^*. *ort:tf>, 9 A ^vffmWkt. 1 1 
(4, £Ott(Ctt« -fel/i?^4 3 7* 5 T-^<7.4 3 6ar 

J: 3*tt*t!lffl»4 4 5 i: LTffi^ IX ^ 
h. *U?9437\i. £*>W»ffl»4 4 5K:fl!->T, 
t*-*><X4 3 6*»RU Kr-*K*4 3 6*«C 
-CS^f <£F RC f'-* &&prf-9 4 3StlX 

[0 079] S/7M^**4 3 9Wt, m^f-943 
S Zm-WfflX-y vi-f& . Ztiizm< . 7 » *E!B4 
4 1 tt. acO^JWBT. £/7 h VVX9 4 3 
•fh^f-9 44 0 5:5 «y>U ffiMOttiaHU 4 3 
CtSf-^44 2fc LTflMrt"*. »UMHttG!B4 4 
3lis Z.Wf5irr-9 4 4 2fc*fJSLfc»ftBIWE4 
4 4£iMtRL$B^*^3 0 9Ki±i;frt-S>. ?Sftl63Bitl 
E4 4 4<7)iB7J{i:^I3SS3 0 8cO±^-tl.^£SS?m 
ff4 0 7fc|l^LTilJ:ft§ixTfc9. ^ttCJ: , 9?SB H ^^ 
^3 0 9 co 1 9 4 y#<0«^5:llS|-e# h . 

[0080] mt<Di&#&» o mtz. t T»jhaoas 

[0081] [i&go»8rf£] »B*«^6«^fc 

sit:** . ^mmmcoT-9 y s i 3 0 7 

[0 08 2] ttffir-^ii. »M3yhn-73 Hi 
C P U 3 0 4 fc X'WmSMr-9 frt,$Mto&m*ft 
\\ $5Rr-9lzmMf&. mmLK;3&?rr-9liWM 

[0083] bZ?>X\ Sl3Vhn- 7 3 1 It, IS 

am>umi'Vx9®®t5 0 5) %ffitx^h. mm? 

yYv-?3 1 His icoi^xX^<7)rt^S:5iIgi-|) 
mcotigi b % -5 t v> s «*Wii«*iWfrc* o fc^-s 

»B3^hn-9 3 1 lli±KSOFRC$iJ«ISff^a. 

*^)ttjR»4)itfclty YC0F.RCt-9Z. 
\vA >ft~f^m&.. T-9XX3 02ZWIXT-9 
Y?A a'LSI 3071/Zmi. 
[0084] T-9Y5A A'LS I 307c0^^f 
WHI8I4 1 It, Haitl^T.^ 1 1 OfOrt^fcn 
«77 H 1^7 4 2 2 fc 1 5B2f 4 £ t •C*em$d&m<n 

*ff)1Ztb. 9 A S y2/$0©Is]S&4 1 l{±s Z.co$f(Dfflffl 
f|^-445S-s -tU99437i}<f-9^X3 0 2rm 
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3 9 \,z&j}%M:h. z-mmt. tf±m®£tmiz 

[0 0 8 5] mz. WiM^yy-u-yS 1 Ij^t-? 

A'LS I 3 0 T^iftifx-^fsM?):?-* S 
SJtA-OftBT-^T-? A*LS I 3 0 7 A 
T-^StD^^ 012, 013. 014£ffi 

[0086] ^•colPJTli. ?4 s >7%mm4 

1 1^1^^^ 4 1 1 Ofc&WC. W?^3 0 9^0 
n54 ya^m^ >tX'<7)ffi.i& (n<m) #»BS?5K 

^ttrig^n-cv^tot-ri. (01 2#si) . 

[ 0 0 8 7] i&BiS^'-rmT-^'xS 0 2 £31-5 
TiSH^yho-^S 1 l*^f-^K7'(ALS I 3 

0 7K15-f y^-0'OvUT^iig)ll$ilT<l.. 01 
3 izii^X . CL1 ii7k¥^SS:^b1-|5l»Hi^T'* 
9. S*|SH8fi-5|-3 1 0 (02. 03#!i) K-££*lT 

^im^x-hi. 

[ 0 0 8 8 ] 9 A S >-^lJ^llHlS&4 1 1 Ji, icOC L 1 
Wimm^4 13b LXm^T FL-X^y^ 2 1 liZ 
iiijlLX^h. %efC7YV7.i]*7y$A2 Hi. .TOIM 
$<I^4 13 (CL1) Srtf^yM,. -^^yhfll 
%Wfim<r)u*77 Y UX4 2 2 k LT-te ? 4 2 3 

[0 089] -t\/7f43H$. S013ft-t4 4 5^-5 

^TKPx^»»^4 2 i<n*rVyhmt&T<7)£o 
%mmz$>z>. a*TH^x^^y^4 2 1<0 

^^yhffl*^- 1 t^x^h^xwm^mwx'^ 

V«*) fcli. -feW?4 3 7{i. t-^^'^.4 3 6 (o 
tO. ;rf*y*7M3 3£*gift$iXTV^n-l7.-ry 
gOf^T-^fca^T^ixfcFRCr-?) £>M 
tRLTV>|>. ^Th*l'^^'7y^4 2 
tfn^ (ffilB*^$<0B#) fcli. -bP^^4 3 7 
Ji. T-^A'X3 0 2 (o£9. i6a3>hQ-7 3 1 
la^^ftT^g&Kf-*) £>Mfl?LT^i>. d<?) 

1 d (c. aHfUKfS$Tii-fe ? ;? 4 3 7 lir-^';* 
3 0 2 (»i®3 y h D-7 3 11 frt><T)Wr<f-9 ) zr 
SHRU »a^MJ^WhT'(i^ ; &U-fe^4 3 30«^ 

[0090] ifc, |6®rjyhn-73 1 H0|&#fc. 
•feU^^4 3 7, *^TK^^^^y^4 2lcOH)#i: 
&T^«fc 3*Wff*»**. oi 0 . *jw&«7y*4 2 1 
4* < ii — 1 ) ^^yh-^'iWfc, S6®3yhD-7 3 

[009 1] r^n^ALS I30 7fci$vvai, 
5/ 7 h * 4 3 9 H 1 4 fc* Lfc * 4 5 y ^ 



3c7)i)B3yhn-7 3 1 la^&'otlT^fcn^y 

SOf 1 -* u^ytf) *K9£o. ^7 
M^X*4 3 9{i. WEfl^fcH«!Ufc^7h^av 
?4 16?. ^*r-^4 38 (Iignyho- 
73 1 ld^j^itTSfcn^ ygOf-*) $-17 

-b 9 4 3 7lir-? a'x 3 0 2 SrSIRLfctOSk $ 
ivO**) . l)ii3yho-53 1 l*>f><0Sc* 
r-*o!£iMii. Hi 4fcfctt*WEfiK (54 M * 
-7>m*T) tzFmiXfrhtiX^l. i/yhUiSx? 
4 3 9li. C^id^'f S^TWJSLCtfr-^ 
£ . 7 >yf-ES84 4 1 KHSrf-:? 4 4 0 fc LXfc&t 
h. 

[ 0 0 9 2 ] 5 9f-EB4 4 1 Ji. &£>C L lflWeR 
^UTClO^T-^4 4 05r7-v-5-L. a^r-^4 

4 2 fc LTi&ififgf&lE]g&4 4 3 Izmmtl ( 0 1 3# 
gg) . JR H H B iB16IIIS54 4 3{i. £cOS^r-*4 4 2fc 
JS tTJffi H B a ^»l«£E4 4 4 LfflAt 4 . ?Sb b « 
mE4 4 4 Offi:ftti:j££lUB3 0 8 h%£3m. 
«E4 0 7tratBUTaj*S*iT*s'J. iitfcJ: 0?S[ b b b 
n-^;U3 0 9CD154 y'4h^^&l51T#S. 

[0093] ULh<Oli#S-^03l-ri t X-mm&Fifi*! 

[0094] »B3yhD-73 1 ltcoV^TH5'*ffl 
[0 09 5]»lB3yho— 5 3 1 Hi. MPEG^rt* 

vimT-fZW&u mkT--?zn>kthi><?>x'h 

h. ZCDmW3>ho-73 1 Hi. 05£jj^-i:fc 

0$mm 5 0 2. 7 b' U^IWB 503. i&Bsra 
ESS504. 0W^X^0B5O5. FRC$lJffi![5|S& 

5 0 6mtx^&. ttc ztit>&®m<. m^m 

507, 508. 509. 510. 51 1. 512.7 
F1^;V\*X5 13, 5 14. f-^/U5 1 5. 5 1 
6. 517. 518, 519, 5 2 OHtiT^S.- 
[0096] I/O$JfflIElS§5 0 2{i. f-W3 0 
2Sr®fC<7)T-^ft-f-<0Aaj^. 7H^n'X3 01 

O$HS![5lS&5 0 2ti. r-^A'^3 0 2€rltTA7J$ 
*ifc£E«T-^t, H)B5!iS[HlK5 0 4tCtll73-t5. £ 
fc. 7KWXA^3 0 l^®tTA^$^7K^fi 

7h'l^XS(i1»lH]8S5 0 3^ai7J-r-2». 
[OO9 7]i&fi*0®®E&5O4li. XJlZtlKEM? 

a^-'f X^zmSBLtzxtr- V y? 

wnmzmo. -5-u-r. wmtzt^xmtitett 

*r-^Sr. FRCM«l|3l»5 0 6fctBAt*. FRC 
«Wla]B5 0 eitZ^m^T-^^FRCr-^tz^m 
•Th. itfOFRCr-^ii. iflftvW, ifcB«!JI[a] 
8&5 0 4$riltT. I /OfflfflHIS&S 0 2lzW£tlh. 
[0 098]*MW^^BB5 0 5fcHi, ^B#|g^ 
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I /O 5 0 2 Jii WWffl u ^ ^ 0» 5 0 5 « 

■riSSSPtWf^TV^BWffts FRCf-^^f 
-*KX3O2*at"ta0r*-*. t-*F?4><LS 

I 3 0 7<0i&ft:M 5 y^kOWfiiUroVvm, JbaStf) 
El 3. H14fcjSUii:3sDT**. 

COO 99] Sifflayha-73 1 lrtfl>*»tf>i#* 
4 5 ^(4, MS VfVMWk 5 0 1 tftMHl* 3 0 

3 K«^T^aj7j^4*!i»j»fl» 5 0 7, 50 

8, 5 0 9. 5 1 0, 5 1 lKS-^WCflSSivC^ 
*. 4fc, Th'l^X^faJS. 7KUXMHMgft5 0 3 

[0100] GLtSMB Ufc fc *J 9 *3aBEflB0>*flS5s 
^ET*(4. f-9 f'5-(ALSI30 T^ffit^^^U 
•fe;U4 3 3$rl?±li^^^.fflv^v>2). -eofcab. 

>J -fe;P4 3 3 offiRfcflfilfclT'J&RtfSrt . fiffi 
Sfc^-fcj&WC*)*. 4fc» |&BS^(cfc(t£©t!3l 
^<0fe«x0FRCft"Jffli(il6B3>'ha-5-ClT-3T^ 
S. *<?>tz#>. t-?H54^LS I 3 0 70^* US 

(4. 3 2BM)* J S«t:ieR^tffik*4. 
[0101] **W)»2«)ldlBBJBTft*JSaSb^6 
g£06, H7. HI 0JiSHl4, 01 6tfflWCR 

wt*. 

[0102] $2 <nmmmx'\2tem}j$.h. lx*a>* 
[0103] z nm^m^.<D±wm^i , y 

v4 A3 0 7fcftt>oTT-*K7'fA9 0 0£JlVvt: 
V**£fcto*m OlBBBJB (H1«S) kHiaiT* 
S. Km 2 coHife«;:i5 tt I W&ii . ±kLXr-9 
h'54;N'Lsi9 00K£>i>. -e-T-. £:W^(4, T 

-?h'7^LS I 9 OQZ *MzmWZ'iioZbtt 

[0 1 04] &f-^K7'fA'LS I 9 0 014, 
2t-y h<DiUKT-?£, 16 0ttl^J, 24 05-fJ'# 
4*f(tO«*£flli.fc*S** U U -fe^ 
93 3) SrfiliT^l.. *(£>t&>. HIOt-*KM 
ALS I 900T1 6 0X2 4 0BSO$a I V^l'£4 
PBHTSbFtS i 6 . a**** 3 0 9 {4 3 2 

0x4 8 0B*T**>fctf>s K^-fAXS I 

90 0*±TC2ffl"3o (£tt4fl) ESU ±T2 4 

[0 1 05] 06. 07^-TtfcO. f-JF^-fX 
LSI 9 00(4. 7b*l/Xfl0»9O8, M S 
WHHH89 1K I/Oa* 7 7t9 1 9, £5*7 HI*-* 
a*y*921, -feU?*9 2 3. o>)7Hl/Xf3- 
^9 2 5. *7A7K^f3-^9 2 9> t—9*zV 
99 931. **]}4sfr93 3, -feW 9 3 7. S/-7 



M/s/*X*9 3 9. 5 7f-0»9 4 1, %PaKtt[sIft9 

20, 932. 934. 9 4 2«£«£TH*. 

[0 106] KB 6. H7fctt. HlfcfiWttt 

*euftv^rwjr*»-jfc, iHBig»4 0 2, TOB&9 

04ijfV^T^S. 

[0 107] 7HU^*IHB9 08tt, ««t*3 0 

3, 90 1{cS-^V^T7H^3 0l2r*7^7H^ 
9 0 9«4lXn^7H^9 1 OfcaSWiiflT* 

4. 7H^xm3B90 8(2, *5A71 s l'*90 9 
t*9A7K^f r 3-^ r 9 2 9fc. o^Th'l^ 
*9 1 0**W*9 23^-fttXV^7 FU*fa- 
^9 2 5MftfJl/0*4. **J, «IM»9 0 114, 4 
~0<7)T-9 KMALS I 9 0 OOd^Vvtfft.* 1 *^ 

[ 0 1 0 8 ] M S y^<WOT»9 1 1 14. »HI{t^3 

0 3 &£V$mmm^9 0 7*^T-^>*7^fA'LS 

1 9 0 0AIK>HMffll*9 12. 913, 914, 
916, 917, 918, 927. 9 4 5-£±jfc7£t> 
OT'&S. £ftfe«il«M^)3^, WWW 1 2(4 

3(4, *>s7i«i'*;$'7i'*9 2iiciiiASivo**. 

#MI-«§-9 1 4(4. •bU^^9 2 3tm*S*l"CV^4. 
tWlif [i/7b?n7^) 916tti'7M^W9. 
3 9fclii7JSivCHS. flJfflHI^ (9**fl») 9 1 7 
(4. 5«yf-ll!8&94 l£ifc7J3*lTfcD, S*t-^S: 

nmm^9 1 8(4, ?g B 3 3 ^»ii]S89 4 sizta^ttxa 

W«l'»9 2 7(4, «MBWSIft9 4 3Jcffi*S-itti3 

o , ^wx«on«)M s >y*fmth<MzR\,\bix 

rv»*.«fPffl»94 5«:, -fe^^^9 3 7^tij^$il 
TiJO, *U?*937te8&S:hXV^2-0<*>T-? 
^'X (f-^X4 3 6, r-^^'X30 2) O^-feV^ 
•ftlt)*-1fZW.*^7 7 9 3 7*<StR-f fcOWB^Wt 
•C^l.. M 5>^«HflDfl»9 1 1 tt±^O0J 
fif^t-t9 0 1^A75$^TV>4. 
[ 0 1 0 9 ] KM S V^\Wm9 1 1 (4, «Uf'«* 
;W3 0 9±fcfcvvcaB<A^£ixl>^$£^1f*E# 
laftSftfeU^x^g 1 1 0Sr«i"CV»4. 4fc« K^ 
-f 5 y^TBHWgH9 1 1 £(4, *OB#, «A^t^W3 0 
9±(cfc(ti.{5lS@^7-f y(cWjSL^^T-^r^ 
q£ U -fe;W9 3 3 j^feflt^EKT^* ^^"f 0 1 77H 
9 2 2^7JJS^l"CV^S . ±M^J^ff-f 9 4 5(4^^ 
1/^X^9 1 1 0<^^tu^7YVX9 2 2t^.m^ 
^X£&ZtlX^&. o^O, ifiB^T^^T'(4SiKT 
-^302 (g)Bnyhn-73 1 l*>A>^feitT<4 
iftBr-^) £, — |f±BS*M^"C*(4^T-^ 
934 (#ihBr-^) £. -bU^^9 3 7(cS^$-ti: 
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4J:3fcW8flW-9 4 5*4jifcl/a>4. 

[0110] I/OA*v77919tt. 
t«ot. S*f-*302, 9 2 0OA!ti^?rSiJ#f 

[Oil 1] «S7HW^'»^9 2 Ui, 
9 13tft->T, ^fflC0Q'>rh'^9 2 22r^f 

sto-efci,. aa*rHi'^'»^9 2itt % £o 

■feU?*923fcSMJl/Oi*. 
[0112] -fel^?9 2 3{i, «WH1^914teft-3 
T, f^E<9Q^7Kl^9 2 2fcffiBfflOO'77KV 
*9 1 Ob<DoibWftifr-l;ZMgi't&i>0)?$) 
I: i£-feW*9 2 3li, aHRUsfrfc. u^TYVX 
9 2 4 t LX n»77 K Wf3-^9 2 5 fcSttJj LTV* 
*. 

[01 1 3] n^THt'X-r3-^9 2 5Ji, o*7F 
V7, 9 2 4 *J!ffiM-6 .1 t T"7- K»fflt9-9 2 6 

jslt, i<x*^^y-t;P9 3 3oy-h«taiAi-i. 

[0 114] fiyATVl'X : r3^y9 2 9te. TYV 
ZfitiSBVlt 9 '0 S <r)&Jj-t& i] v & 7 H V X 9 0 9 fe£ 
% T , HKOT 9 3 0 ££j£"f •& fc tf5Tft 4 . 9 
A7K^f3-/9 2 9li, £OaH?*^-9 3 0*» 

[0 115] T-^-fcl^^S Hi, 3 0 

IZft-iXX* U-k/U9 3 3<?)f-^AX9 3 3 Of-? 

9 2 0OAdWj£IBI»*-5fc«>T*4. 

[0116] ^* U-fe;U-9 3 3ii, Sl5*f-? (SfihB 

«j£$;h.TV^. ^^U-t:;P9 3 3±tfcftSS*T 

-^o»*a*/Br*ajLo««i:*4«wii, ±*eo 

* 7 ^ 7 H l^fe it/o »7 7 H UXtCg^V *T JUTCS 
*J:dtc4-aTV^i. IMLfcbtelX^V-bJW 3 3 
tt..#H»2h*-yhO«Sr7*-^*» 16 0{«J. 2 4 

[0 1 17] -fel^;5>9 3 7{i, ^r-^9 34 (» 
jtHf-*) l6B^yhn-7 3 1 l*»4>A^J$lt 
TV^^r-^302 (WBf-*) fc, (D'jibVU 

r*ifr-#*«j«ui#9 4 5 «3ioTSfl?i-i> *>ot'& 

4. ^SlMWcfcOTti, f-^A'X3 0 2 

£«tT&£ftT#£fsi^-:?#, -feb?^9 3 7(C 
Sft*T(ctt2-PO;U-h**Rft<9fLT^*. l#g<0 
;l/-Mi, f-^^3 0 2iag, I/0a' 7 7t91 
9, f-?-feW^931, ^^'J-feyP9 3 3, f — $ 
A** 9 3 4 £il t T^ ^ 9 3 7 £2£>;l— 
4. 2#go;P-Mi, **y-te;P9 3 3^£rti-2>.r 
fc&<, r-^>'N'X3 0 2Sr, ffif, -fePi?^937fc 
&fl L^- h "Cfc * . ft *» ti6i6ffla*fS^fc LT 



JHWfct f-^302telili3yhn-531 
ia^i&®f-?*9J]£ftTv^. hhfrtih 

f-?£A:frt^S}M'{i, r-^<X3 02WiC 
PU304.^U30 StffrfeftjkBf-^AaS 
tlT^S. &-?T, -feU^^9 3 7t*JV^T, f-*^ 
X 9 3 4 f -?>"U 3 0 2 fc O 3 *>Olvf il*»-^?r 
'*IWI#9 4 5fc«oTSJR*S£l:T\ f-^U3 
0 2 V ? 9 3 7 2 h O 3 

v^s. i£-few*9 3 7ii, ;oj:3fcUTa«Lfc* 

SrSUivf-:? 9 3 8 b LXisy h Wx? 9 3 9^ifc*J 
LTV^. 

[01 18] *«BBBfci»tt*-feV?*9 3 7 
0**»fcrt*flMUi. gilO^iMfciSttS-feU? 
*437fcR«TJ:n . 

[0 1 19] ^7hU^*X^93 9Ji, 8t:vhR*|fll 
>-7hU^^^0, HMHI99 1 6KfiS->T»ftsL 

[0120] 5-;f 081941 li, SWfi-f (5 -y^fg 
9 1HZ&r>X (-3*0. ^SBSI9 0 2O^S 
UWt*9 0 3ft:|ajlH>r) ^r-^94 0$-7-yf-f 
4t«0-CS>4. l£7"/«&94 1{±, ^-yf-L^r- 
^Sr, «5r?-*94 2fcLT«JUBBl0H94 3Nil 

[0121] S B ^^I6IIISS9 4 3 IS, y^«SK&* 
K J: 0 s SUkt-? 9 4 2 L£i&f B |gi&@E9 4 
4$:±fi&r5tO-Cft4. ^t/^«a»55*tli, 01 

6 K^-tt ij o , mw.mmwz%nkJ-i*>i>3 o 9^r- 
^ms(*^-i.i»m£E$-«jo^4 £ txwoktzs-i&m 
smmmmu fgrnm^zmm-t httx-hi. m 
1 6<7)MX'i$, &vmm3mi, f-^mm^i. 

[0122] imm4 o 2\±m7*9<{ s y^^ms-r 

4^ftoa*^n-x^4 0 32r^L, ^20819 0 2 

[0123] «SBIK 9 0 4 (i, ffi^A'^UgS^E 
(^0fi*ffl 9 0 2<omiSmJE4 0 5, t — 9 
L S I 9 0 0fflc0^l!imE9 0 6 ) tik&l8te?li> 
<7)X'hh. 

[0124] ^fc, ffi)B3yho- 7 3 1 l^ffi^iJi 

vmmm*mz&m 1 ^sm^® t & cas 

«R) . fit, ^20SU69gST1i, ^l<OHS0g® 
fSSr 0 F R C r - ^ ii#B^ 2 h* 7 h Of- 9bLX 
KB^^ho-^S 1 ltfffdFRCIWPfcJ:* 
VBPWWh. r-^H^-f^N'LS I 9 0 0^3 >VVX 

m&fflw\z±hmm®b z&x-Ghith tbx-m 
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*9flPS:tfv\ FRC0J»Ki 0 1 2BP£Lb0«»£fr 

mx-z*. 

coi25] mz. -^mtmmxmimfimmz^ 
x-mth. 

[oi26] w%\mm<?>wmftt W)W<vm*m 

[0127] [ffjtBOA^IW] WiLWcwCtt, 
C P U 3 0 4#0< ^ 'J 3 0 5 *tt»ffl U 

(U-h'77-fe*) U £it£T-*K5<fALS I 9 
OOO-X^y-fe^SSfcSiSjitf h7?-fe*> 
ifcT\ m^r-9<0W® (ffiffi) *«ff*xM4. ^'J 
9 3 3^T7-feX(i, 7>^A(Cff^iX|>. Z.<r&s 
<T>. CPU304cOT^-fe^(i:SRAM-<y^7x-^ 

94 $>71M1 0. 01 lC^Urtfe 1 ) 
[01 28] KIT. T~9 Yv4 A'LS I 9 0 0^^: 

[0 129] £1\ ^^'J-fe^SS^^f-^ 

[0 130] yXfA (CPU304f ) A^O'J-K 
hTFU-^ti:, l£jItTr- 

^]$^i>. #f-^K7^^'LS I 9 0 OCDTVUX'S 

mm9 08\i. *ti?twnm^9 o i ^sov-c-e 
900 wts t> <or* & ^a^fjjrrs . swseo 

a&ORf&r-rJ'K^-rALSI 900K*ft 

*30 l£\ ^7A7Hl/^909, D^7KW9 1 
OfcSSSftS. 

[0 1 31] ^5ArHPAra-^9 2 9{i:. Z.<T>t 
7A7H^9 0 9$-T3-h*-f|,. 9 9 

3 lliiOra-KtSJUteafr^vC. «J6^47PU.x 

[0 13 2]-*-, •blx^^9 2 3(i:. D")7HW9 
10£SiiRU u^TVUX924bLXu^T¥UX 
T-3—y9 25lZ\&1r)-fZ>. D-)7b'^f3-^9 2 
5»i£*>a$7 K i/X9 2 4rf3-Hu r'n- K8 
»W6tTy-h»l**a«t*. £*ifcJ.O* CP 
U3 0 4ii. -5-OB#iMtR$nTV^T-^iafeJ;^y- 
h&fci iXfci ***1J *.)V9 3 3±<OFJr5i<7)t' -/ h 

ZbtfX-th. 

[0 133] mz. ^ U-b;W9 3 3*^0«*r-^ 

[ 0 1 3 4 ] :M 5 y^J^0B9 1 1 ti. l^'*? 9 
1 10<Ort^fcP'77H^9 2 2i:5r5il2-ri>ii: 



94 ^y?wmn9 1 m. 

mz\$* -te ? 9 3 7#T-* A** 9 3 4 

?9 3 7ti. iO*!Mfg^9 4 5fca!o-Cr-^<^9 
34£jMftU ttf f -^^9 3'4tatT^*y*>V 
9 3 3*^fj|^ai§fT.T*7tT-^ (&fflHt2t'yK . 
Iv4 V%) Z$k*;T-?9 38bLXlitf]-t&. 
[013 5] i<'7YV : J? > 9 9 3 9\$. Wpt-9 9 3 
S-kWmX'vvl-th. ZtilzMK. ?v*li!K9 
4 1 13* *«*T«HT. h l^>'*:? 9 3 90ffi7J 
-fh^T-9 9A0t:7"/i-L. ffiJUBtt(S]ft9 4 3 
9 4 2 1 l/CHtf}**. ttABttlSIK9 4 
3ti. ico^r-^ 9 4 2fcjKtTWX«Sil < P 
WM) M«*ff->fca«BIWE9 4 4*»A/t*;U3 
0 9iZftj]-j-Z . %AKM«E9 4 4ff)i&MHE&m 
9 0 2 <7>£j£-$-£ ^ES5?m-f - 9 0 3 (CRM UT H17J 8 • 
*rtfc"9. i*ifcJ:0}*A'^l'3 0 9O19-f>'4W) 

[0136] £Lt<0»ff SUDjE^ kT»jtH«Si* 

[01373 imm^m^mm mm^m^-ti^^z 
a. mm^m. $5*T-9<?mmmtf, nnLUi* 
mz%h. ■*9&0mffyf--9 k«M'<ls 1900 

(i. ^ix^JC1-S^^TOi-D'5r*aiiiS^!cfi : -5. 
[0 138]i&BT-*Ji. Hnyhn-7 3 1 It 
C P U. 3 0 4 T»WEfiSr- * A 1 <oSSiS#£S!SI£«T 

[0 139] fcw^T. ifflrayl-o— 53 lit.® 

7 3 1 Hi. £OU5>X**)rt8«**inM-«£i:'Cs. 
t%^x^h<r>tfMm%^i$LX't>-otiiir&, »y 

ho-7 3 1 lJ4±aS«)FRCM«?feff*a. 
-eo^^^7t=&a^2h'<y h«DFRCr-^S:> 1 
5-^ y^H*oJIWC, T-^^'^.3 0 2 ZmtXr-9 H 
7^fA'LS I 9 0 0 

[0 140] f-?H7^ALS 1 900^^^ 
fMffBK9 1 1 |S]«tU^^9 1 1 0Ort$i:a 
>77K^X922fc^ 5112-f £ .1 i: T'-e<O^S^«ia<0 

Wzih. 94 ^V9'Um^m9 1 Hi. COI^XWW 
g#94 5*. ^1/^^9 3 7*^-^^3 0 2^ 
RfSi^'fiHik-f*. *<WB*. ^1/7^9 3 7^. 
T-^A'x3 0 2SriltT»)ffl3yhn-7 3 1 1*^ 
S^.tLT<I..FRCT-^^M^L. 5^7hl/^9 
3 9 i*U*WMi. »jhB«5*S-k H«t= 

lt . i mMvxwNmrtFi htitmsmn^s.A 4 4 
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W8mkz&*£hithZ t T3 2|fgpia±^^2r^ 

[014118*:* WM^yha-yS 1 lfr<oT-? 
W ALS I 9 0 O'vcOi&BT-^fSj&W $.y? 
&£VZ(DWMt-*<?>T- ?Yy4 a'LS I 9 0 0fl 
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